


























HOW’S YOUR VOLTAGE? 


You can often iron out difficulties 
by regulating voltage - -and SAVE 





This laboratory, testing electronic 
tubes and communications equipment, 
was getting uncertain test results 
because of a fluctuating incoming line 
voltage. It was necessary to repeat 


some tests over and over to assure 
accuracy. G-E engineers suggested in- 
stalling three 3.6-kva, 120-volt auto- 
matic induction regulators. These 
regulators now furnish the exact volt- 
age required for each test, and hold it 
constant throughout the test. Over-all 
testing time has been cut in two. 








A midwestern manufacturer X-rays 
all propellors before releasing them 
for duty, to make sure that they are 
perfect. Considerable time was being 
lost because of fluctuations in the 
voltage applied to the X-ray machine. 


Underexposure or overexposure of 
X-ray film was the rule rather than 
the exception. Numerous ‘“retakes’”’ 
were necessary. This problem was 
ironed out with an automatic G-E 
2.4-kva, 240-volt, induction regulator. 
Not only was time saved and produc- 
tion increased but the savings in 
X-ray film alone paid for the regu- 
lator in three months. 








A western radio station experienced 


trouble because varying loads 
caused voltage fluctuations on the 
feeder supplying the station with 
240-volt, three-wire, single-phase 
service. For the power company serv- 


@ie 





furnished separately. 


ing this area to install an independent 
feeder, would have required a large 
amount of critical material, and would 
have been difficult because of its 
effect on the station’s elaborate an- 
tenna counterpoise. This problem was 
solved by installing a 2.4-kva G-E 
induction regulator on the existing 
feeder. Voltage regulation is now 
reported excellent. . 


Pepless motors, poor lighting, un- 
certain test results, and production 
slumps are often the result of poor 
voltage. Whether you need voltage 
control for an electronic tube or a 
power shovel, there’s a simple, eco- 
nomical G-E device for the job. Ask 
your G-E representative for further 
information. General Electric Com- 
pany, Schenectady 5, N. Y. 


Motor-operated regulator typical of 
sizes 3.6 kva and smaller. For auto- 
matic operation, control panel is 


GENERAL & ELECTRIC 















THE RIGHT VOITAGE 
AT THE RIGHT PLACE 








OTHER G-E Alps 
TO BETTER VotTAGi 


poet yt 


VOLTAGE STABILIZER— 
Automatically provides acon- 
stant 115-volt 
given load, on circuits 
ing from 95 to 130 
Ratings from 50 to § 
Ideal for precision 
or manufacturing 
or built into such ne 
as radio transmitters, 


VARIABLE-VOLTAGE AUTO- 
TRANSFORMER—Provides 
smooth, adjustable control 
of voltage, current, light, 
temperature, power, and 
speed at a turn of the dial, 
Ratings from 243 to 810 va. 
Ideal for use in factories, 
laboratories, and assembled 
with other equipment. 

















TYPE D TRANSFORMER— 
For insulating lighting ci- 
cuits, reducing light flicker, 
boosting or stepping down 
voltage for the most ecd- 
nomica! operation of motors, 
welding equipment, etc. Rat- 
ings up to 100 kva, 600 volts. 

















DOES THE JOB 
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BETTER 


"A FIRST CLASS 


AIDS 


bs N S TA L LAT | O N “ say electricians 


(and they also say, “SO EASY TO PUT IN”) 


 —_— above is the switch block 
from a Murray Single Throw, Fusible, 
Type D, Safety Switch. In the circle is the 
outstanding feature — the double break 
blade and arc quenching chamber. 
eiilaiidaiiitiiae: dams Each blade is provided with a double 
seutins te 2 9 nl break — the arc is broken into two parts. 
4 Pole, 30, 60 and The burning is greatly reduced by this 
100 Ampere Safety feature. Whatever arc is formed at each of 
Switches. the two breaks is drawn into a narrow slot 
in the mounting base where it is length- 
ened-out and cooled —the effects co-acting 
to quench the arc almost instantly. 
This arc-quenching construction coupled 
with those Murray Switch characteristics 
as ample wiring room, properly placed 
knockouts, good-looking cabinets, assure 
the electrician the satisfaction that comes 
from a first-class installation. Metropolitan 
Device Corporation, Brooklyn, New York. 


SAFETY SWITCHES 


THERE ARE MURRAY JOBBERS EVERYWHERE 
Keep On 
BUYING WAR BONDS AND STAMPS 
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MINIMUM 
MAINTENANC 


Appleton Conduit Fittings and Lighting Fixtures cut mainter 
cost in two important ways—they’re sturdily made to last as 
as the building where installed, and those that may ever req 
any service are carefully designed for easy accessibility. 


For instance, when an Appleton Explosion-Proof Fluore 
Lighting Fixture needs a new lamp, it’s a simple matter to rem 
the screw cover and install one. Easy, low-cost maintenance§*: |. 
given important consideration by Appleton engineers wheag¥. 8. 
design was still on the drawing boards. 


Lower cost of installation, too, is characteristic of Appl 
equipment—from simplest conduit fittings and lighting fix 
big explosion-proof panel boards—types and sizes running $y), 
many thousands and blanketing every requirement. All aft Sing. ; 
fully planned for quick hook-up and easy wiring. 


You not only build for permanence with Appleton fittings >t 
lighting fixtures, you also pave the way for long years O "itcoPres 
bottom maintenance expense. That double advantage meats 
ing satisfaction and good-will on every job where you ® 
Appleton equipment. ’ 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPAN 


5 
1704 WELLINGTON AVENUE . CHICAGO 13, PLLINO! 


Branch Offices: NEW YORK, 76 Ninth Avenue « DETROIT, 7310 Woodward Avenue e pre . os 

1836 Euclid Avenue « SAN FRANCISCO, 655 Minna Street « ST. LOUIS, 420 Frisco prea 

ANGELES, 100 North Santa Fe Avenue « ATLANTA, 175 Luckie Street, N. Ww. * pe Bide 
es: 


6 N. Twenty-first Street ¢ MINNEAPOLIS, 305 Fifth Street, S.« PITTSBURGH, 418 
Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, pre 
ea 


Kansas City, Milwaukee, New Haven, New Orleans, Philadelphia, 


APPLETON 


CONDUIT FITTINGS - OUTLET AND SWITCH BOXES - EXPLOSION-PROOF FITTINGS - REELITES 








OUR COVER this month is "Electricity 
on the Farm,"' the ninth in a series of 
original sketches of electrical equipment 
in wartime by Artist Stephen Grout. 


New York 
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Chicago 

On leave U. S. Army 
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Plan for Postwar Relations 


Minnesota electrical contractors have written and endorsed a plan for 
postwar indusfry relations. 


By C. H. MINCHO—Harrisburg Steel Company’s new DPC plant uses 
overhead suspension of fiber duct, open wiring and load-center distribution 
for both power and light. 


NISA War Conference Report 


Highlights of the Second War Conference at Cincinnati. 


Motor Shop Test Facilities 


How a series of small bench units and a large board for big equipment 
are used in a Maryland motor shop for testing. 


Cold-Cathode Layout 


A discussion of the fundamentals and operating characteristics of cold- 
cathode fluorescent lighting and its application. 


Wiring for Critical Testing 


Sperry Gyroscope has installed a flexible distribution system for mass 
production testing. 
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Editorials 


Industrial Electrification 


Direct Current Motors and Control—II 


Departments 


Practical Methods Equipment News 

Motor Shops Modern Lighting 

Questions on the Code.. 74 Electronics 

Data Sheets In the News 

Reader's Quiz Manufacturers News.... 
Advertisers’ Index .... 174 











This is a square foot of Q-Floor...a lot 
more than floor space. If every square foot 
of floor under you were Q-Floor, you could 
drill anywhere, anytime and set up an 
electrical outlet. 

Q-Floors are designed to meet change. 
And what floor doesn’t face change—or 
obsolescence? 

This means, if tomorrow a desk is to be 
moved with its lights, telephone, signal 
system, business machines, to any other 
spot on the floor, you can quickly install 
new electrical outlets exactly where you 


H. H. ROBERTSON COMPANY °* 


want them. Or you may move production 
machinery, one machine or a battery, and 
tap power from any spot on the floor. Every 
square foot of Q is always electrically alive. 

There will be no trenches in the floor, no 
muss. The entire operation, from drilling 
to plugging in, takes only minutes. Q- 
Floors are adaptable to all types of wiring 
covered by the National Electrical Code. 

Before you plan postwar construction, 
get in touch with your nearest Gen 
Electric Merchandise Distributor. He'll be 
glad to send Q-Floor literature. 


Farmers Bank Bldg., Pittsburgh, Pa- 


ROBERTSON (_)-FLOOR: 
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t's Smoother Runnin 
because it 
‘Grips like Magic!” 


TAPPED HOLE 
FOR UNLOCKING WN Re 


SHEAVE \aaer Any | SHEAVE. 








CAP SCREW 


‘Ks Positive clamp fit of Allis-Chalmers’ great new 
re And 1t Ss the “Magic-Grip” sheave means shafts are gripped tightly 


‘ and uniformly ...eliminating wobble and shear! 
fastest mountin g sheave Its tapered split bushing makes it possible for anyone 
bes ae to mount or remove sheave quickly and easily — an im- 

portant worker-safety feature. Accommodating normal 

on the Mar ket goes on shaft tolerances, the sheave that “grips like magic” may 
: be changed often without injury to shaft. 

with one casy locking And you get the great new “Magic-Grip” sheave... 

at no increase in price! Now, more than ever, it pays 


Oper ation — saving MaN- to make Allis-Chalmers your “V-Belt Headquarters.” 


For complete information, ask our nearest district 


hours and money. office or Texrope dealer for Bulletin B6310. Or write 


ALLIS-CHALMERS, MILWAUKEE 1, WIS. A 1681 











"MiAGIC-GRIP” © SHEAVES 
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Combination starter and push- 
button station on a press 
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OU no longer need buy a separate de- 

vice for each function of motor control. 
Now you can get combination control—in a 
variety of enclosures to meet every operating 
condition. This control combines a motor- 
circuit switch and a magnetic starter in one, 
compact, easy-to-mount unit. 
By using these starters you profit five ways: 
1. Quick Selection—By ordering one factory 
co-ordinated unit instead of two, you can save 
time. You just specify the motor rating and 
indicate the type of motor-circuit switch you 
want and the type of application you have in 
mind—we’ll send you the starter you need. 


2. Reduced Installation Time— Users of com- 
bination starters report a 50 per-cent reduc- 


~®H Combination starters (on wall at left) installed in a pump room 
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tion in mounting time and a 40 per-cent 
reduction in wiring time. 


3. Motor Protection— With G-E combina- 
tion starters, you’re sure that the rating of the 
motor-circuit switch or breaker matches that 
of the magnetic starter with which it is to be 
used. The co-ordination of thermal overload 
relays with the fuses or breakers affords com- 
plete motor overcurrent protection under any 
condition of operation. 


4. Greater Safety—The motor-circuit switch, 
being in the same case with the magnetic 
starter, is mechanically interlocked with the . 
cover. Thus the cover cannot be opened while 
there is power on the starter. 


5. Less Space Required— 
Combination starters take 
less mounting space than 
separately mounted safety 
switches and starters. 


4 
i 
3 


These starters are also 
available for high-voltage 
starting. For further in- 
formation on combination 
starters write to your local 
office for Bulletin GEA- 
3715. General Electric 
Company, Schenectady 5, 
New York. 


Every week 192,000 G-E employees 
purchase more than a million dol- 
lars’ worth of War Bonds 
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Confirms Ability of Insulation to. 
Withstand Shorts Due to Voltage Surg s 


® Now, a new electronic test shows visually 
that the insulation of every coil, every fi a 
and every phase of a G-E Tri-Clad 
winding has the strength to withstand th 
voltage surges that are a cause of shorts and” 
grounds in service. Thanks to this new Es 
development, no undisclosed insulation weak ; 
ness can “get by.” 

























The new test method™* subjects each coil in’ 
the assembled motor to a steep-front surge” 
impulse, similar to a high-voltage transient 
of actual service. A cathode-ray oscilloscope 
indicates the performance of the winding 
under this sudden stress. ; 















Only a motor with perfect insulation, and 
with the phases symmetrical, will give a 
single, clear-cut “standing wave’ on the 
screen. The test indicates not only the con- 
dition of turn-to-turn insulation, but also that 
of coil-to-coil and coil-to-ground insulation. 

























An | 


¢ 
This test is now applied to all G-E Tri-Clod bive 
motors, and to many other G-E motors and 
generators, as a regular step in production. Ate 
Its advantages are so great that its use is J, 4 


widening throughout the motor industry. 0 hi 
is 


*For complete details, see “Insulation Testing of Elec: Oh 
tric Windings,’’ Trans. of A.I.E.E., Vol. 62, pp- 203-206. aol 


in ade 


HERE’S HOW WINDING STRENGTH SHOWS UP ON THE OSCILLOSCOPE “ WINDOW" vinin 


ygtver yc 














Oscilloscope “weces’ coincide whnis tos Seperation, of traces shows « noaies 
windings ere electrically symmetrical, circuit, OU ge 
hene 


tg. U, 





we 
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Beg Gpentet turns transfer switch to take 


inIndividual Check of Each TR//CLADMotor 


Ot6 UE PAT oF 


tives Extra Assurance of Unfailing Service 


% each Tri-Clad motor factory, a production-line test setup like the 
: am is eg ge in service. The motor windings are checked 
&: Sins ‘i ay anced step in G.E.’s strict testing procedure. 
¢ ou re inc ‘8 the high-potential and high-frequency tests, 

y quality tests made on Formex* wire and other 


vindin i 
9 materials before they are used in the motor windings. When- 


gee you b i i 
uy or specify a G-E Tri-Clad motor for your plant or machine 


OU get extra assuran i 
ce of unfailing service. Gene j 
e i ral Electric Com 
henectady, N. Y. ee 
9. U.S. Pat, Office. 


week 192,000 G- 
| E employees buy more than a million dollars’ worth of War Bonds, 


h phase. 


TRI/CLAD 
SINGLE-PHASE MOTOR 


TRICLAD 


TOTALLY ENCLOSED ' s 
MOTOR 


TRI CLAD 


POLYPHASE INDUCTION 
MOTOR 


GENERAL @ ELECTRIC 


Electrical Con tracting, May 1944 








Above - Practical use of 
rigid steel conduit in one 
large building. Wiring 
system is completely ac- 
cessible, yet adequately 
protected against 
tamperers. 


poor! 


| HE use of standard-threaded rigid 
steel electrical conduit is your best 
insurance against tampering. It stops 
the well-meaning amateur -- the up 
thinking tenant or owner--who attacks 
the wiring to put in another outlet or 


make a simple” change in the system. 


Emergency methods and substitute 
materials must do a little longer - - for 
the duration. But even now, you can 
start planning to get back to sound 
practice afterthe war. Then rigid steel 
conduit will be available again -- and 


your distributor will be able to supply 
YOUNGSTOWN BUCKEYE CONDUIT 
in any size and quantity you need. 


eg 
a 


we 
* @ 2 
2 ae eS See we & 


a 
2 ES SS we & 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
Manufacturers of 


CARBON, ALLOY AND YOLOY STEELS 


Ask your distributor for: 


Youngstown Buckeye Conduit Pipe and Soa 
ars 


Products Sheets Plates Tin Plate 
Rods Wire Nails Tie Plates and opiké 
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“FIGHTING WORDS” 


—TAKE A LOT OF WIRE! 


The ease with which wires and cables 
can be handled, speed with which they 
can be installed and readiness with 
which they can be maintained are tre- 
mendously important in battle-zones. 


To get these advantages, the Signal 
Corps developed wires and cables hav- 
ing appreciably smaller diameters, with 
corresponding reductions in bulk and 
weight. Working in close cooperation 
with Signal Corps Engineers, U.S. 
Rubber Company engineers contributed 
the Laytex process. 


Long before the war, this process was 
used for insulating small diameter wires - 
for building, commercial and control 
circuits. The Laytex process made pos- 
sible the famed lightweight Laytex 
Assault Wire of front line use, and has 
been adapted to a wide variety of other 
wires and cables for Ordnance, Corps 
of Engineers and the Navy. 


When the day comes that we can 
again make peacetime versions of these 
smaller diameter wires and cables they 
will bring you extra advantages in meet- 
ing the increased capacity requirements 
of the vast new wiring, re-wiring and 
re-conversion markets. Smaller wires 
will save shipping and storage space— 
handling and installation will be easier. 





THE SCIENTIFICALLY CONTROLLED LAYTEX PROCESS is an up a homogeneous, small diameter insulation in which con- 

exclusive method of (1) specially preparing and compounding ductors are perfectly centered. The process is adaptable to 

Wire insulation ingredients, and (2) applying the insulation. the use of synthetic rubbers as well as natural rubber. In 
cation operations remove 90% of moisture and water either, the insulation is compounded to resist extremes of 
le impurities from liquid latex so as to form the basis temperature, from tropical heat to sub-zero cold. Evidence of 

for insulation of unusually high dielectric strength. Repeated this property is the global use of Laytex wires and cables by 
ing and drying followed by vulcanizing results in building our Armed Forces. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N.Y. + In Canada: DOMINION RUBBER CO., LTD. 
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IRVINGTON for INSULATION 


EXTRUDED PLASTIC TUBING VARNISHED TUBING 
INSULATING VARNISHES VARNISHED RAYON 
VARNISHED PAPER VARNISHED FIBERGLASS 
VARNISHED CAMBRIC VARNISHED SLOT INSULATION 
VARNISHED CANVAS AND DUCK OIL STOPS 


nnn OF THe Wony 


iw) 


TRADE Gras pas om MARK 


VARNISHED AND PLASTIC WIRE MARKERS 


IRVINGTON VARNISH & INSULATOR COMPANY 


6 Argyle Terrace, Irvington 11, New Jersey, U. S. A. 
Plants at 
Irvington, New Jersey and Hamilton, Ontario, Canada 
Representatives in 20 Principal Cities 











ll. 
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W273 


" FOR INSULATING wires, cables and electrical 





equipment . . . FOR PROTECTING electrical 
wires and cables exposed to’ caustic or cor” 
rosive fumes, oil, grease, acids, alkalies, or 
moisture...FOR SPLICING cables with a contin. 
uous, protective covering . . . FOR COVERING 
exposed piping in chemical plants, equipment 
exposed to moisture or severe atmospheric 
conditions. 


These widely diversified applications of 
FIBRON TAPE No. 1 are made possible by 
its combination of outstanding electrical, 
physical, and chemical properties. (See adja- 
cent panel.) This flexible, elastic, “‘Vinylite”* 
resin tape is heat sealing, flame resistant, high 
in dielectric strength, strong mechanically, 
and highly resistant to oils, acids, alkalies, 
moisture, and normal variations in tempefa- 
ture and climate. 


FIBRON TAPE is a new addition to the 
already extensive line of Irvington products. 
It is offered with the usual guarantee that 
applies to all Irvington Insulation — to protect 
equipment in accordance with specifications. 


Plan now to test the new FIBRON TAPE. A 
generous sample will be sent on request - 
without obligation. For further information 
on FIBRON, or other IRVINGTON INSU: 
LATION, write Dept. . 96. 


*Reg. Trade Mark—CARBIDE & CARBON CHEMICALS CORP. 
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Pioneers in industrial lighting for 21 
years, members of RLM Standards Institute 
have worked together to give deep significance 
to the RLM Label. It has come to symbolize 
(1) Engineered Lighting, (2) Economy through 
More Light At No Extra Cost, (3) Low Main- 
tenance Cost. It is instantly recognized by buyers 
that industrial lighting fixtures bearing the RLM 
Label provide these vital advantages. 

The RLM Standards Institute does not manu- 
facture lighting equipment. It is a non-profit 


FOR £3 


THE SYMBOL OF COLLABORATION 


poy 
WY 


organization. It operates to develop and pro- 
mulgate standard specifications for the efficient 
performance of industrial lighting equipment. 
Official Standard of RLM Specifications... 
available through manufacturers utilizing RLM 
inspection and certification, or direct from 
RLM Standards Institute... provide dependable 
guidance on vital construction and performance 
factors for both Incandescent and Fluorescent 
Lighting Units. They are trustworthy guides to 
efficient and effective industrial lighting. 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 





cae ge : : 


{FRUMESTANDARD SHINSTINUTE 





Electrical C ontracting, May 1944 








a Sn RR 





LIGHTING _ 
FIXTURES 


‘PUSH BUTTON 


_ aU 


ELECTRICAL SAFETY. 


That is what R&S fittings and fixtures have achieved since 1902. As industry 
S. . expanded, resulting in greater volumes of industrial dust, new processes and ever 
CCE 7 G02 larger hazardous areas, R&S pursued a policy: “If we don't have it, we'll make it.” 
the The result is a single catalog of 300 pages of the-largest and most complete 
standard for line of fixtures and fittings designed exclusively for the hazards of moisture, liquids, 
dust and gases of all kinds. 
CHEMICAL You may not need a delayed action switch, or a light that will work under 
FOOD water, but most of the industrial, outdoor and marine jobs you are considering 
MARINE should be protected against moisture, dust or explosive gases for a life-time with 
R&S products. 
POWDER If you make electrically operated equipment that is to work under these haz- 
REFINERY ards, it should be equipped with R&S products before it leaves your plant. 
TEXTILE Leading electrical jobbers, engineers and contractors have the latest R&S 
_and all outside installations Catalog (No. 90), and can give you good service and good advice. 











Electrical Contracting, May 1944 

















This label means a 


SERVICE 


that 220s you 


ON FLUORESCENT FIXTURES 





FLEUR-O-LIER is a testing and certification service in which 
over 30 leading fluorescent lighting fixture makers participate. Here’s 
what it means to you: 


* Dependable, trouble-free operation. 

* Fixtures made to 50 definite standards . . . and 

* Tested by Electrical Testing Laboratories, Inc., of New York. 
* Certified by E.T.L. as meeting the 50 standards. 

* Certified ballasts and starters in every unit. 


Whether you’re a user or supplier, the FLEUR-O-LIER Label on a 
fixture assures dependability, service and protection for you. Insist on 
it when you specify fluorescent lighting equipment. 


FLEUR-O-LIER Warcfacturers 


2122-5 KEITH BUILDING, CLEVELAND 15, OHIO 
CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer 
who complies with FLEUR-O-LIER requirements 
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“Hot wires”, heavy loads, round-the-clock operating 
schedules, — these demand super-stamina in switches. 
These are the switches! — HEAVY-DUTY CONTROLS FOR 
LIGHTING OR POWER CIRCUITS IN INDUSTRIAL PLANTS. 
Specification- grade T-rated 10, 20 and 30 Ampere “Type 
C” Switches, Rotary Snap Switches, Ceiling Pull Switches, 
Door Switches, Flush Tumbler Switches with or without 
outlet box covers. Mechanisms long-tested and singled out 


D | § T R | B U T E D T H R 0 U G H for the peak performance now so necessary. Pick them for 
ELE C TR | CAL W H 0 LESALE R S flawless service on the critical jobs. 


HART & HEGEMAN DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD. CONN. U.S.; 
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The problems of floodlighting for out- 
door production or protection are often 
such that choice of the right units for the 
right installation points calls for highly 
experienced installation guidance. 


No matter what the problem may be, 
G-E lighting specialists can help you decide 
which lights to use and how to install them. 
And whether the job calls for one light or 
a thousand, you will find what you need 
in G-E Novalux floodlights—lights with 
the correct wattage, beam angle, and con- 
struction for effective illumination and 
economical operation. 


Take advantage of these efficient, high- 
quality fixtures, and of the technical service 
back of them. For full information on both, 
get in touch with the nearest G-E office or 
authorized agent. General Electric Co., 
Schenectady 5, N.Y. 


nen 


G-E TECHNICAL ASSIS 


CAN HELP YOU MAKE MOST 


EFFECTIVE USE OF 


NOVALUX 
FLOODLIGHTS 








A few of the more popular NOVALUX FLOODLIGHTS 





WATTAGE 


GENERAL 
CLASSIFICATION 


APPROXIMATE* 
PRICE RANGE 





200 
200 /250 


300 /500 
300 /500 


750 /1000 
750 /1500 
750 /1500 
750 /1500 
900 /1500 








General Purpose 
Heavy Duty 
General Purpose 
General Purpose 
Heavy Duty 
General Purpose 
General Purpose 
Area Floodlight 
Area Floodlight 
Area Floodlight 
Searchlight 


$12.50 


$43.00 
$27.00 to $40.00 


$68.00 
$31.00 to $50.00 
$17.00 to $25.00 
$28.00 to $36.00 
$31.00 to $74.00 





$200.00 to $320.00 








*List prices subject to your usual discount. 





NOVALUX 
HoodlightS 
om GENERAL @ ELECTRIC , 
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BUY WAR BONDS 














SUNRISE 


te 
- | 


$ ‘ 3 
Eiive: 





There's a Sale for <7 oe 
Anybody can make a mistake and that is 
just where errors can creep in when flood- 

lighting is not automatically controlled. Some of ~ 
your customers using {loodlighting may be depend- 
ing on the human element for “off and “on” control © 


S A N G A M 0 right now. Remember that they bought floodlighting 
for full protective value from the moment of sunset 
TIME SWITCHES to sunrise. 


© There are types to meet every protective YOu can show these customers and new ones to 
lighti trol need. Th lete li ‘ 7 : 
ncludes Astronomie Dial, Syachronous Whom you will sell floodlighting, that SANGAMO 


includes Astronomic Dial, Synchronous 


Carry-Over, and Outdoor Time Switches. imi: f error in 
Form VSW2 Astronomic Dial Time Switch TIME SWITCHES eliminate all chance . 


is shown above. Current interruptions up = turning the floodlights’’on” and “off. Our new catalog 
to 10 hours will not stop it nor affect its ; - ‘i K it 
"on" and “off” settings. will better acquaint you with this sales opportunity. 


SANGAMO ELECTRIC COMPANY itii80:: 
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pallasts with Bottom 
lads save material and 
time since they may be 
mounted on narrow wir- 
ing channels above the 
fature. They are available 
inthe popular capacities: 
tw and three-lamp, 40 
watt; two- and four-lamp, 
100 watt. 













FLUORESCENT LAMP 


BALLASTS 


exent lighting and the best in Ballasts. Jefferson 
Hecttic Ballasts are available for use with all com- 
nonly used fluorescent lamps and in single- and 
= types. For full data, see new Bulletin 





JEFFERSON 
TRANSFORMERS 


FOR MERCURY LAMPS 


Correctly designed and co- 
ordinated to govern the cur- 
rent through the starting and 
operating cycles of mercury 
lamps, Jefferson Transform- 
ers meet the most exacting 
requirements. They insure 
maintained high efficiency. 
Tested and approved by 
Electrical Testing Laborator- 
ies of New York, they are 
bali listed also by Underwriters’ 
tatories, Inc., and carry the Underwriters’ 


end- 
trol 
ting 
nset 









s to Reexamination Service Label. Indoor and Out- 
O Tiss formers are made in all standard capac- 
M Ns single- and two-lamp types. 


r in 
tlog 
nity. 


JEFFERSON 


LD 
1s 
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ghour operation demands the best in fluor- . 





RENEWABLE FUSES 





fOR PRESENT-DAY AND PROPOSED JOBS 


JEFFERSON ELECTRIC 
BALLASTS, TRANSFORMERS, FUSES 


For Marimum Performauce 


Given first rank by experienced electrical and maintenance men 
for uniform quality of design and construction, Jefferson Electric 
Transformers, Ballasts, and Fuses invariably are specified when top 
performance is vital. Minimum attention and maintenance, and 
long life reliability mean lower overall cost. 

Jefferson Electric products are handled by leading wholesalers 
for your convenience—specify them when ordering. 


‘ TRANSFORMERS for POWER CIRCUITS 


230-460-575 VOLT POWER CIRCUIT 





Eliminate duplicate high and low voltage circuits. Distribute only 
the 230 to 575 volt service—and provide the 115 volt current where 
needed for lamps, small tools and appliances by means of Jefferson 
Electric dry type Power Circuit Transformers. , 


JEF . 





FERSON @ UNION 
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*Continuc 
potected 
tine coatil 
proof cove 


BETTER LIGHTING 


HELPS THOSE 
WHO ARE FIGHTING 


Wets-surenuren lighting in a war factory, 
which gives the worker freedom from glare 
and shadow, means more tanks and guns and 
planes for our fighting men at the front. 
Today, manufacturers of modern fluores- 
cent lighting units are making more and more 
use of Masonite* Reflector Shapes. The new, 
streamlined fixtures are winning a place in 
modern lighting for essential war work. And 
manufacturers are finding that these hardboard 
reflectors have many distinct advantages. 
Light weight but extremely durable, 


MASONITE ;- 


* TRADE-MARK REG. U.S. PAT. OFF. COPYRIGHT 1944, MASONITE CORPORATION 


Masonite Reflector Shapes are installed 
quickly, serviced easily. They resist moistutt, 
have very low electrical conductivity, are non 
scaling and cannot rust. Fine reflecting coats 
are easily applied. 

You'll want to know more about thes 
shaped reflectors—both for better lighting n0¥ 
and after the war. You’ll like their light weight 
simple design, rugged strength and the fad 
that they can be maintained so economically 
For more details, write Masonite Corporat on 
111 W. Washington St., Chicago 2, +ii0! 


CORPORATIO! 


Awarded to the Masonite Corp. ‘fi " 
Plant at Laurel, Miss. A aes 
M at. a C N 
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*Continvously-milled rigid steel pipe, twice 
protected against corrosion by a sherardized 
tine coating and a final acid and alkali- 


proof covering. 


will come out of this war 
tougher and better than ever! 


Before the war, Walkerized Dualcote 
Rigid Steel Conduit had already proved 
its durability under the worst corrosive 
conditions. In laboratory tests and in ac- 
tual use, its superior finish had defied 
acids, alkalies and salt water where ordi- 
nary conduits had failed to stand up. 


War has restricted the manufacture of 
Dualeote for general use. But in its war- 
time uses, Dualcote has had to withstand 
the most severe conditions on land and 
at sea, 
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Consequently, when wartime restrictions 
are lifted, you’ll find Dualcote conduit 
even “tougher” and more durable than 
ever. Its fighting finish will be ready to 
take it in chemical plants, dye houses, 
mines, mills, refineries — or in any other 
installation that requires a conduit that 
can defy corrosion! 

Ask your local distributor about prices 
and deliveries. For further information, 
write to Walker Bros., Conshohocken, Pa. 
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SHEET STEEL 
ENCLOSURES 
jor ELECTRICAL 
CONTROLS 


MADE TO MEET YOUR 
EXACT SPECIFICATIONS 








The Kirk & Blum Fabrication Department is 
specially equipped to produce custom-built 
sheet metal equipment for the electrical 
industry—"‘tailored”’ to meet your exact speci- 
fications, and fabricated on time. ' 


Whatever your requirements—for Cubicles, 
Control Desks, Switch Gear Housings, etc.— 


B efor 


Kirk & Blum’s 36 years of experience and ing Tr 
modern expanded facilities are your guarantee former 
of obtaining accurately made equipment, at for cu 
economical cost. AmerT 
Le tating | 

Kirk & Blum facilities, efficiency, and quality Subsec 
standards are held in high esteem by electrical Transf 
engineers the nation over. That fact is well | power 
proved by the widespread use of control ing, a 
equipment fabricated and installed by us. “ Ar 
efficier 

For 100% satisfaction and no regrets—send This is 
us your blue prints for prompt quotation. transfe 
Address The Kirk & Blum Manufacturing é for he 
Company, 2864 Spring Grove Ave., Cin- ee | ing fa 
cinnati, Ohio. : projec 
h Ossure 

Accurate sheet metal fabrication j e ¢ your e 
—capacity 3/8” or lighter ae Gera day, 0 


Anentc 








WAU OF ENGINEERS AND MECHANICS 
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Bator the development of the AmerTran Rotary Weld- 
ing Transformer for tube welding, a stationary trans- 
former with complicated collector contacts was employed 
for current distribution. With the development of the 
AmerTran Rotary Transformer, the necessity of commu- 
tating the secondary welding current was removed. 


Subsequent refinements have made the AmerTran Rotary 
Transformer, with its lower current consumption, high In addition to special purpose 
power factor, small leads and positive non-leaking cool- transformers, the American 
ing, a most economical unit. Used in conjunction with 
the AmerTran Transtat Voltage Regulator, it is a most 
ficient power supply for tube welding. 


tional types, such as the Abes- 
Transformer Company manufac- tol Immersed Distribution Trans- 
tures a wide range of conven- formers shown below. 


This is merely one of the many instances where AmerTran ae 
transformer engineering has saved time and cut costs C 
for heavy industries. Our versatile, flexible manufactur- lt 

6 & 











£ 


| 


ing facilities insure the speedy completion of even larger e 
projects. And our long association with radio, as well, fs 
assures authoritative design and engineering service for 
your electronic control and rectifier needs. Write us to- 
day, outlining your problems. 


Mvenican TransFoRMER COMPANY, 178 Emmet St., Newark 5, N. J. 


Pioneer Manufacturers 
of Transformers, Reactors 
and Rectifiers for Electronics 
and Power Transmission 
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Fiberglas* properties 


—helpful in solving problem 
in electrical insulation 





Fiberglas is glass. It will of itself withstand temperaturs 
far in excess of any requirements of an electrical insuh. 
tion. But high heat resistance is only one of its many 
basic properties. 


Low space factor (thinness) combined with high tensik 
strength make Fiberglas highly desirable in many applice. 
tions in which its high-temperature characteristic has 
value only as a safety factor . . . In textile form, Fibe 
is available in thicknesses down to 2 mils (.0020”), 


Fiberglas is resistant to moisture, most acids, oils, eor- 
rosive vapors. Again, these properties make it highly 
desirable for electrical use where high heat resistance js 
important only as a safety factor. 


In textile form, Fiberglas is a good conductor of heat, 
This property also permits its use in many electrical 
applications. 

: 

And, of course, Fiberglas is permanent. It does not RA 

deteriorate with age. 





Treated and Untreated Forms | 


Untreated Fiberglas is available as cloth, tapes, sleev- 
ing, and cord. 


In treated forms, Fiberglas is available as varnished 
cloth and tapes; combination Fiberglas-and-mica sheets equipn 
and tapes; pressure-sensitive tapes; single, double, andj —its g 
triple saturated sleeving; varnished tubing; and laminatelf A w 


Fiberglas sheets, sticks, or wedges. mica 
or 

Fiberglas-covered magnet wire, lead wire, and othe] jg’, D 
wires are obtainable from leading wire manufacturers. § with ef 
sitive t 


Fiberglas is now available for immediate delivery. -J aio. 
creased production facilities make this possible. Consult by lin 
your electrical distributor. Owens-Corning Fiberglas Corpo placem 
ration, Toledo 1, Ohio, Fiberglas Canada, Ltd., Oshawa, Ont. time a1 





FIBERGLAS 


*T. M. Reg. U.S.Pat. Off. 














YARNS « TAPES « CORD « SLEEVING 
CLOTH and OTHER FORMS 


Transtor 
Of Bure 
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RATED VOLTAGE is always available to equipment 


protected with built-in CONSTANT VOLTAGE 


“Operate at 115 volts” on the label 
of electrically operated precision 
equipment is not simply informative 
-it’s a warning! 

A warning that the device is too 
susitive to tolerate the voltage fluc- 
tuations that may be met on Amer- 
ica’s power lines, and still perform 
with efficiency. A warning that sen- 
ative tubes and other delicate mech- 
alisms may be irreparably damaged 
by line surges and that costly re- 
placements, with consequent loss of 
time and efficiency, lie ahead. 


The design engineer who assumes 
that the precisely controlled voltages 
of the research laboratory will be 
duplicated in the field is heading his 
product toward trouble. Nominal 


line voltage ratings can no longer be 
used as single, stable reference 
points for design considerations. 
Commercial power lines are too 
heavily loaded and unpredictable. 

“Operate at 115 volts” is no longer 
sufficient on a label. A guarantee 
that the ‘115 volts’ will always be 
available, in spite of the unpredict- 
able fluctuations of commercial 
power, is a prime requisite if the de- 
vice is to perform with unfailing effi- 
ciency and precision. 

The place to provide voltage con- 
trol is within the equipment. With a 
Constant Voltage Transformer as a 
component part, the device is pro- 
vided with a dependable source of 
voltage and unfailing protection 


against performance interference and 
construction damage. 

Sota Constant Voltage Trans- 
formers are available in sizes and 
capacities to meet design require- 
ments of any electrically operated 
equipment or electronic device. 
Items so protected will deliver as 
efficiently in the field as under the 
most ideal laboratory conditions. 


Sota Constant Voltage Trans- 
formers have no moving parts to get 
out of order. There are no manual 
adjustments to be made. They per- 
form instantly and automatically, 
maintaining output constant to with- 
in + 1% of the rated voltage, re- 
gardless of line fluctuations as great 
as 30%. 


To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Balletia JCV-74 


\ 


fanetormors for: Constant Voltage » Cold Cathode Lighting » Mercury Lamps « Series Lighting « Fluorescent Lighting » X-Ray Equipment + Luminous Tube Signs 
borer Ignition * Radio » Power « Controls'* Signal Systems + Door Bells and Chimes« etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Mi. 
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CROUSE-HINDS 


Explosion-Proof and Dust-Tight 


Industrial Signal Condulets 


(CONDULETS are manufactured only by CROUSE-HINDS) 


ft 
Type ETH Type ETR 
Howler Signal Bell Signal 


For hazardous locations in oil refineries and 
tankers; rubber plants; paint, varnish, plos- 
tics or chemical plants; grain elevators; 
mines; powder mills or arsenals; and other 
locations where highly flammable sub- 
stances are manufactured, used or stored. 


For use in noisy places or where signals must 
be heard from a distance. 


Plain or coded signals, alone or in connection 
with a telephone 


Alarms: for fire; changes in liquid levels, gas 
or air pressures. 


Siren Signal Factory sealed; with pigtails in an explosion 
proof junction Condulet for splicing to line 
wires. 


Type ETH Siren and Howler Signals. 6 to 25) 
A volt A. C. or D. C. 


Nationwide Type ETR Bell Signals. Continuous vibration; 
Distribution 110-volt Universal motor. Single stroke; 1] 


oe ane enema volt, 60-cycle A. C. Solenoid operation. 


GN Listed in Condulet Catalog No. 2500, Section 85, Page 120 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N. Y., U.S.A. 


Offices: Birmingham—Boston—Chicago—Cincinnati—Cleveland— Dallas — Denver — Detroit — Houston — Indianapolis — sere 
Los Angeles— Milwaukee —-Minneapolis—New York — Philadelphia — Pittsburgh—San Francisco—Seattle—St. Louis— Was 
Resident Product Engineers: Albany—Atlanta—Charlotte—New Orleans 


CROUSEHINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
CONDULETS : TRAFFIC SIGNALS + AIRPORT LIGHTING * FLOODLIGHTS 
2% Electrical Contracting, May 1 








Electric, 


RICAL EQUIPMENT“ 


for the Mammoth Plant | 
or the Modest Building 


In post-war planning which involves expansion, modification or otherwise 
changing plant set-up or arrangement, the electrical system will doubtless 
require changes also. @ Engineers can be of great assistance in working 
out plans and specifications for economical and efficient service. Archi- 
tects, engineers, and management are invited to submit their electrical 
problems — without obligation. 

In the planning of new homes, stores, commercial or public buildings, 
or of remodeling existing structures, @ Products deserve consideration. 

Load Centers and Service Equipment for homes... Panelboards for 
stores and commercial buildings . . . Switchboards — Feeder and Plugin 
Busduct distribution systems — Distribution Panelboards for power and 
light, for large and small plants...no matter what the requirements, 
@ can fill them... And @ Products are not only approved by Under- 
writers’ Laboratories, Inc. They exceed the Laboratories’ requirements. 

Should standard ( Equipment not suit your purposes, we design and 
build equipment that will fit your specific needs. 

More than fifty years of experience in keeping abreast or ahead of 
developments in the electrical field have given us the “know how’’. Use 
it to advantage — and without obligation. 


Bulletins Are Available 
on most of the @ Products listed at the left. Write for 
the ones in which you are interested—and for the 
name of the nearest € Sales-Engineer... Frank Adam 
Electric Company, Box 357. St. Louis, Mo. 
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Miller is back with 
100% steel reflec- 
tors—the same 
rigid steel construc- 
tion you knew and 
used and liked in- 


1941 and 1942. 








WPB has lifted the ban on steel for re- 
flectors! And WPB says, “When old- 
timers are provided with good lighting, 
tailored to their needs, it is frequently 
possible for them to keep on doing the 
precision work for which they are fitted.” 

MILLER 50 FOOT CANDLER or 100 FOOT 
CANDLER will provide plants with fine, 
man-made daylight ... adequate, produc- 
tive illumination evenly distributed over 
every working surface. 

Better lighting will actually make 
workers see better, feel better, work bet- 
ter. It will help speed production, cut 


MILLER 


WAEGERS BACK ON THE JOB/ 


=, 


down spoilage, improve worker morale, 
reduce accidents, and make for smoother- 
running plants. And by using the Miller 
System, savings are effected in installa- 
tion time and materials. 


Just under 100 years of lighting exper- 
ience . . . working with incandescent, 
fluorescent and mercury vapor . . . has 
enabled MILLER to offer through its en- 
gineers a lighting “expertness” which is 
at your command .. . to provide the best 
type of lighting system for your require- 
ments. Write or wire us today and we'll 
get on the job at once. 


BUY U.S. WAR BONDS 























A MILLER Message in line with wees 
helpful handbook, “Plant Efficiency: 
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So, 


king them up the TgB Pressure [Solderless) Way 
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LOCK-TITE LUG 


1 sizes take all cables 
#4 to 1,000,000 CM 








__ Approved by 
Underwriters Laboratories 


implicity itself. 








i a) a 77 
mma CE 





LOCK-TITE 2-WAY 


7 sizes make all splices 
#4 to 1,000,000 CM 





The Lock-Tite Way to button up wiring is 


Aglance at the guide, pictures your indi- 
vidual wiring requirements and identifies the correct Lock-Tite 


Connector for the job. 


lach Lock-Tite fitting is so versatile that it takes a wide range 
f overlapping cable sizes, and thereby saves stocking a miscel- 
assortment of seldom used pieces. 


fexible, hemp-core, rod or tubing. 





MPPYYPY PAD )YPy 


Cite, mn 7104 


SSS ABARA 


EE 





Sag eed 


HINJON JUNIOR 


12 sizes tap all mains #8 


CM to all 
#1. 


to 1,000,000 
branches #14 to 
Solid or stranded 





They are engineered to take solid, stranded, flexible, extra 


All Lock-Tite Connectors are one piece construction with no 
loose parts, A positive locking disc assures reliable performance 


talvageable, 








manufacturers of electrical fittings since 1899 


mder continuous severe vibration. Being solderless, they are a 
Perfect cinch to install with key wrench or screw driver. Fully 


The Lock-Tite way of wiring helps the maintenance and repair 
man to put the juice back on, and keep it on. 


INEORPORATED 


ELIZABETH,1,NEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 





LOCK-TITE TAP 


6 sizes tap all mains 1/0 to 500,000 CM 
to all branches #2 to 500,000 CM 











All T&B products are sold, under 
the T&B Plan, exclusively through 
the T&B Distributor. He reduces 
the manufacturer’s selling costs, 
thereby reducing the cost of all 
electrical material to the user. It is 
hard to see how War Production 
could be carried on without his 
highly organized services. 


Write for complete Lock-Tite Maintenance and Repair Bulletin. 


THE THOMAS z« BETTS CO. 


\ 
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ALL:STEEL PRODUCTS 


DIVISION OF 


ALL STEEL ASE. EQUIP COMPANY 





Best lines - 


9 or ine the 
“RACO Is gaa had | 


- HERE are lots of good reasons why so many contrac- 

tors standardize on the Raco @ All-Steel ¢ Line. They 
know, from experience, that the line is complete—will meet every need, 
for repair and maintenance work: or on large, new projects. 

The acceptance of Raco @ All-Steel ¢ Products by architects and build- 
ers helps win approval for the contractors’ work—eliminates kicks and 
dissatisfaction. Where Raco e All-Steel ¢ Products are used, they’re an 
indication of a “quality” job. 

There are over 27 years of engineering experience back of the Raco ¢ 
All-Steel ¢ Line—the line that keeps pace with all wiring trends and de- 
velopments. It is sold exclusively through Electrical Wholesalers. Insist 
on Raco @ All-Steel ¢ Products—look for the trade-mark on the package. 

Remember .. . you can always rely on the Raco @ All-Steel ¢ Line. 






At left—RMO switch box. Specially designed for use with many 
types of wall board. Right—DO-21-N3 outlet box. One — 
the newer boxes with protective 2-way iii 

clamp for non-metallic cables. 


These are but two of the many depend- 
able products in the Raco @ All-Steel e Line. 


Distributed by 


ALL-STEEL-EQUIP COMPANY, INC. 


604 Griffith Avenue Aurora, Illinois 
New England Representative: A. H. Tutin, 124 Pearl Street, Boston, Mass. 
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THEY ALL SAY \TAPE'SON THE BOX.... 


SAYS TAPE ON THE JOB 


How can you tell the difference ... how can you always be sure of e Convince yourself 
the highest quality tape without experimenting around? MAKE THIS EASY TEST! 

The answer is easy: Ask for Gold Seal — by name — every time 
you order tape. You'll get greater tackiness that gives a firmer, 
longer-lasting bond. Higher tensile and insulating strength. A non- 
raveling tape that doesn’t “peel” or dry out. You'll find Gold Seal 
uniform all the way from the first strip off the roll to the last! 

Try Jenkins Gold Seal tape on your next tough job. Convince 
yourself that there’s as much difference between tape as between 
other materials and tools of your business! Jenkins Bros., (Rubber 
Division), 80 White Street, New York 13, N. Y. ; 





Tear two 6 inch strips 

from a roll of Gold 
Seal tape and stick faces 
together. Do not apply 
pressure. 
























Pull the strips apart 

slowly, forming a 
“T”, Feel what a stiff 
pull this takes. Note 
long adhesion “teeth” at 
point of separation. 


Other Jenkins Bros. tape products include Diamond Seal Fric- 
hon Tape, and Diamond Seal Rubber Tape, which meet ASTM 
ind Federal specifications. 


JENKINS //, 
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FRICTION and RUBBER TAPES 






© reg 
MADE BY JENKINS BROS. ... MAKERS OF FAMOUS JENKINS VALVES 
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Owe Source of Supply 


The advantages of a single source of supply are 












practical and economic. ART METAL “delivers the 


oods’ with service, convenience and completeness. 
Pp 


Commercial fixtures — fluorescent and incan- 
descent. Vapor proof units— utility reflectors. 
Special location units. Exit lighting. Industrial 
reflectors. Safety Hangers and Pendants. Even 
the few we illustrate take care of an unusually 


wide range of needs. 
U 


a 


“THE ART METAL COMPANY 


Manufacturers of Cngineered Lighting and Ulteaviolet Cquipment 


1814 EAST 40TH STREET + GLEVELAND 3 ° OHIO 
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INVASION and the 
FINAL CHALLENGE 


The idea that our national security some 
day would depend upon the successful in- 
asion of continental Europe by our armed 
faces was inconceivable to the average 
American but a few short years ago. Yet, 
today our whole strength is assembled to 
that very action and for assuring a sound 
and permanent peace. 

America became great without aggres- 
ion... without tyranny. Our greatness has 
been achieved without destroying others... 
ous is a history of unprecedented indus- 
tial progress, of development of our own 
resources and reliance on our own efforts. 

Aggression is foreign to American phi- 
losophy. Yet, today we find ourselves faced 
with the choice of destroying or being de- 
sttoyed. ‘Today we are confronted by the 
hard fact that the kind of peace which we 
ill so fervently desire can be achieved only 
by crushing autocracy and by removing 
the causes of aggression. 

We are now engaged in the accomplish- 
ment of the first objective. Since Pearl 
Harbor a complacent, peace-loving Amer- 
ta—the largest of the “soft” and “de- 
dent” democracies—has grown strong 
and tough. Out of the inherent virility of 


a free people we have moulded the might- 
iest force for invasion and attack that the 
world has ever seen. 

We have reached our peak rates of war 
production. We are producing as much 
war equipment as all the rest of the world 
combined. 

History will record our industrial mo- 
bilization as a phenomenal achievement. 

The battle of production has been won! 

The full might of our armed forces and 
those of our allies unleashed against the 
Axis war machine will bring eventual vic- 
tory. ‘Two and a half years of intensive 
preparation, backed by 168 years of growth 
as a free nation, has given us superiority 
over twenty years of painstaking prepara- 
tion by the totalitarian and militaristic 
countries with their enslaved peoples. 

Every American has contributed toward 
this powerful offensive. Our manufactur- 
ers and business leaders have exerted their 
fullest efforts. Our industries have mobi- 
lized their tremendous resources— tapped 
to the fullest degree their inventive and 
productive genius. The men and women 
in the factories, on the farms, and in the 
mills and mines have played a magnificent 





part in the tremendous production pro- 
gram. Citizens all are making their con- 
tribution to the armed victory that lies 
ahead 

We have demonstrated that a free peo- 
ple under a free enterprise economy can 
unite in a common purpose. 


When the war is won, we shall be faced 
by our second objective . . . removing the 
causes of aggression. This is a social chal- 
lenge. A challenge to those who would 
sacrifice our democratic way of life for 
personal gains or foreign ideologies. 

The best insurance for the continuance 
of our democracy is a successful democ- 
racy. That means a dynamic and not a 
static democracy. All of us who want to 
preserve the ideals that have made Amer- 
ica... and that includes all but a handful 
of extremists . . . must determine to find 
the policies and programs which will per- 
mit us to make the most of the abundance 
nature has provided for us. 

To achieve this end we must recognize 
the fact that we are but a wheel in the 
machinery of world economy. A wheel 
that must drive or be driven. A wheel that 
must mesh smoothly with the many other 
wheels or be stripped of its cogs. 

We are the only nation on earth free 
enough and strong enough to shape the 
mould of its own destiny. We can be ham- 
pered by nothing but our own confusion. 
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The mind and the heart of all / sis 
today brood over the shores of Britain gy 
watch over the narrow waters that in 
the beaches of the Continent. And th 
prayers of all America go with each, 
those who embark upon that epic pas. 

Those of us at home who are Producing 
the fighting tools and who are so eamegf 
concerned with the problems that Wl 
face a postwar America, should see ngy 
even if we may never have seen it befor, 
that all our plans will be worth just exaeth 
what the men and women who make th 
passage are prepared, competent, and it 
spired by their leadership to make then 
worth. 

For those men and women are Amefitd 

They have gone out from rich home 
and poor homes alike, from farms andfae 
tories, from schools and churches, ftom 
mines and ranches, from offices and sti 
os, to take their places in the battle lin 
They are a cross-section of the Amenc 
that is to be. 

Whoever may draw the plans for thi 
America, it is those men and women il 
will make the plans good. Invasion is thet 
first step toward that end. May their wot 
be speedily done, and may our plans bi 
worthy of that work. 


President, McGraw-Hill Publishing Compan, lt 
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PUTS YOU IN THE SPOTLIGHT 
~AND ALSO “ON THE SPOT”! 


A spark of inspiration or a stroke of luck may 
put any product in the spotlight for a while. 
But TOLEDO knows it takes real leadership... 
eYort-YoMeolameolartielalipamialial diate melal-toloM laMa-S 1-10] cea 
engineering, manufacturing and sales policies 
...t0 keep a line of products at the top year 
after year. This has been the TOLEDO way of 
Xofol-Te1all oMM [alm tl oL-mm KeXe) Mh colamal-tolab auto] ime Ml-tab 
tury. It's not an easy way... leadership never is. 
lt means never being completely satisfied... 
never letting up in our efforts to do a better job. 
That's. why TOLEDO will continue delivering 
better Pipe Tools today...and tomorrow. 
























aps containeo SIMPACT 
ft poace-setting efficiency 


One set of high speed steel dies does 
the work of four—with a TOLEDO Simpact 
Threader! Threads 1" to 2” pipe. Sizes 
changed instantly. Entirely self-contained. 
No loose parts. Designed for easier op- 
Tcoh ites Mmelaremlolale Mel-Jol-tlelelol (atta i4 aa 
ordering from your dealer, specify a 
TOLEDO Simpact—the unbeatable self- 
contained threading tool!...The Toledo 
Pipe Threading Machine Co., Toledo, Ohio. 
New York Office, No. 2 Rector St. Bldg. 


TOLEDO 


PRECISION ‘Pipe TOOLS 
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td tto atliléd cost 


with the famous 
SCHWARZE-FARADAY UNI-PACT DESIGN 


You'll find appreciation among your trade for the greatly 
added flexibility made possible by the famous Schwarze- 
Faraday UNI-PACT feature. It simplifies plant signal prob- 
lems, while saving time, maintenance and installation costs. 
One outlet, with a single adapter-plate allows the user to 
meet changing plant conditions by merely plugging in Bell, 
Horn or Kodiaire, as required. 
The Schwarze-Faraday Complete 
Line Contains Signals for Every Plant Need 


Included are Horns, Bells, Buzzers, Air-Trumpets, Kodaires 
and Chimes, all durable, dependable, and economical. Our 
factory-trained engineers will gladly assist you in designing 
installations in accordance with any plant’s requirements. 


They all fit the same 
adapter plate 


—_— 


UNI-PACT HORNS 


UNI-PACT BELLS 


UNI-PACT KODAIRES 


UNI-PACT Saves Time, Main- 
tenance and Installation Costs 
The Dead Front Adapter-Plate is a 
part of each UNI-PACT signal 
assembly. It is identical for all 
sizes and fits each one without 
change of electrical connections. 


Send for FREE Catalog —Con- 

pletely indexed, illustrated, and co- 
venient to use, our new Buyers Book of Electrical 
Signals will prove an invaluable reference guide. 
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ADRIAN, MICHIGAN 
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CENTRAL #1 steex CONDUIT 





North Corridor of Filter Building 
City of Detroit, Department of Water Supply 
Spring Wells Station 


. 5%; a 2 
LL, 


Control House 
during construciion, 
August, 1931 





SPANG-CHALFANT 


Division of The National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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(Here’s another ad in the series that brings a vital message to your customers.) 






Know where that postwar plan of yours 
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trical cc 
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of war 

ACTUALLY it must start with electrical wiring ... adequate wens 
wiring! Not because we think so—but simply because Electric 
electric energy —electric-motorized power—is going to years CO 
play an even bigger role in postwar production. And you — ff borha 
: can’t take full advantage of it without the right wiring. busy \ 

Undoubtedly you want to swing your plant into peace: .. 
time production quickly after the war. You’ve got plans i 
for that—and for modernization ... improvements... Studie 
possibly expansion. current 

Well, more and better wiring will have to come first. are, of « 
And now is the time to plan for it—in advance. Just about problem 
the most valuable men you could talk to today are your on 
electrical contractor and a power engineer from the local and app 
utility plant. Bring them into the advance planning stage. 

Unwired planning will cost Durin 
you a whole lot more than eer cntically 
planned wiring! ~— quently, 

and anal 

HELP BRING VICTORY SOONER... BUY MORE WAR BONDS. a “4 
the expe 

ANACONDA WIRE fix 









& CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 
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One of the most hopeful indications that the elec- 
trical contractor will be ready for the rapid changes and 
the complex business problems of the transition period 
of war to peace is the current revival of interest in 
xecurate estimating practices. ‘The NECA cost data 
ommittee is stepping up its activity. The Chicago 
Electrical Estimator Association which has through the 
yeas contributed so much to the scientific prediction of 
hbor-hour figures for all kinds of electrical construction 
isbusy with a number of new labor analyses. Studies of 
overhead costs as they are related to different labor- 
material ratios are in progress. 


Studies—and there are only a few examples of the 
curent activity—in accurate estimating and accounting 
ae, of course, immediately useful for the solution of 
problems of contract termination, change orders and 
curent job management. However, they will also lay the 
goundwork for an intelligent and hardboiled appraisal 
and approach to postwar wiring markets. 


During the busy war years there was less need for 
ttically accurate estimating. There have been, conse- 
quently, a slackening of interest in labor-hour studies 
ad analyses. With a return to our normal economy and 
ways of doing business coming closer every day, how- 
‘er, estimators are compiling and developing much of 
the experience data which has accumulated in the last 
few years. But beyond the need for continued study 






MAY, 


FIGURING LABOR CHANGES 


. Wn. Pat 


Electrical Contracting 






toward accurate labor hour units there are three broad 
problems bearing on the future methods and practices 
of our industry, that, in my opinion should have study 
now and wide discussion among estimators over the 
country well ahead of the reconversion period. 


1) A comprehensive study of the effects on labor 
hour units when the average skill of mechanics rises to 
normal. 


2) A study of job management methods and the 
effect on labor-hour units when job crews include skilled 
but partially disabled war veterans. 


3) A study of the probable effects of annual wage 
plans on labor-hour units and average labor-hour costs 
on the job. 


Whatever top-side policies that individual firms on 
labor-management groups may consider regarding these 
problems—and they are all under discussion today—it 
is the engineer and the estimator who must finally adapt 
them to the realities of job management, accurate cost 
predictions and sound accounting. And studies now by 
‘cost data committees and estimator groups can place 
accurate facts and figures in the hands of those who 
must eventually decide on the settled policies. 
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Your GRAYBAR Man 
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offers Application Aid - 
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LTHOUGH much of the major construction along the in the major role they have played so far in the building y 7 
A road toward victory is completed, many jobs still of Victory Road. In all of their activities, they are sup § The c 
in to be done. C f d by Graybar Speciali ho can aid yous BO 
remain to be done. Conversion to new types of war pro- ported by Graybar Specialists ... men who can aid you § 
duction or to civilian production generally means plant selecting and prescribing the right equipment for ayy § agreer 
rewiring. Power distribution may require modernization, kind of job. a 
as loads increase. Maintenance contracts have become an You can depend on your Graybar Man to keep youit Ft j 
| 

important responsibility of many electrical contractors. formed on the latest equipment, tools and process rl 
‘Municipal construction, essential to public welfare, con- This, like other Graybar services, is yours for the asking J spects 
tinues to be needed. Housing projects are still incomplete. and only as far away as your telephone. Just call yout Ps 
The nation’s electrical contractors may well take pride local Graybar office. 356 BH be mz 
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war Planning Committees and ‘aN We acknowledge with sincere appre- 


fr many months past special Post) Relations with Electrical Wholesalers 


many individual members of the ‘@gtion the cooperation of the electrical 


Minnesota Electrical Council have 
given thought to the future business 
welfare of electrical contractors and 
to the postwar business development 
of the electrical industry as a whole. 
The contents of this report covers only 
those problems, conditions and recom- 
mendations on which there is general 
agreement among the committees and 
other members who have expressed 
their views, 

It is not intended that this report 
shall be considered complete or con- 
clusive, It is tentative in many re- 
pects, subject to changes as additional 
thought and evidence may bear on any 
phase of the report. Additions may 
be made as further need or opinions 
may indicate. It would be impossible 
at this stage to catalog all of the 
problems or recommendations which 
Would have a material bearing on the 

ture of an industry as large and im- 
portant as the electrical industry. It is 
mpossible to divorce the problems and 
ag of our branches of the industry 
om those of the industry as a whole. 
daa the Council committees have 
Ping a broad approach to problems, 

8 and recommendations. 
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Ww Mlesalers over a period of years in 
furf®ering the welfare of their con- 
trac os -dealer customers. Much con- 
siderad on has been shown toward the 
efforts ‘Wf the Minnesota Electrical 
Council ‘& improve the position of the 
contractor@yand dealers. This we be- 
lieve has Ben of mutual benefit as 
evidenced byMthe fact that up to the 
time of our Cotgtry’s entry into World 
War II, the @ouncil members had 
generally arrived@t the soundest posi- 
tion in their busin@s careers. 

There remain howgver some serious 
problems to be corgected, resulting 
from the tendency of s&me wholesalers 
to solicit business and Sgles direct to 
users, in competition with electrical 
contractor-dealers, particularly in the 
industrial and commercial fie relating 
to electrical supplies, apparatus and 
lighting equipment. It is evident that 
any wholesalers who enter into direct 
competition with contractor-dealers can 
hardly expect to retain the respect 
and good will of the latter. We recom- 
mend that any wholesaler who finds 
that improved trade relations are in 
order, make such changes as may seem 
necessary to maintain the system of 






distribution through the normal trade 
channels which have been a wholesome 
part of American free enterprise. 

More recognition should be given to 
the proper part which every factor 
plays in the American business system. 
Each one should be assured of just 
compensation for his contribution of 
skill and service to the ultimate con- 
sumer. We. earnestly recommend a 
careful study of distribution practices 
to the end that unfair or discriminatory 
tactics be eliminated. 

It should be recognized in particular 
that the contractor cannot exist solely 
as broker for labor alone on electrical 
installations or construction projects. 
When it is impossible to fix definite 
overhead percentage charges against 
known material quantities and costs, 
this business becomes largely a game 
of chance with the cards stacked 
‘against the contractor. The only 
other alternative would be to add the 
entire overhead burden on _ labor 
charges; such action would only serve 
to jeopardize the contractors future as 
a business operator. 


Relations with Electrical Manufacturers 


We recommend the alert efforts of 
the manufacturers and their represent- 
atives who are cooperating with other 
electrical industry groups in this area 
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BACKGROUND 


The Minnesota Electrical Council postwar program was prepared 
by a committee of the Council and endorsed by its members at a 
meeting in St. Paul on March 27. The Council, started in 1933, is a 


central coordinating organization for electrical 


contractors and 


dealers in the North Central area. It has always followed a strong 
policy of industry cooperation and was a major factor in the organiza- 
tion of the North Central Electrical Industries, an all-industry clearing 
house coordinating the promotional activities of all branches of the 


industry in the area. 


Much of the original plan has been deleted in this article to allow 
space for a full presentation in the committees own words of the 
major work dealing with inter-industry relations. The portions omitted 
deal with builders and architects, appliance sales, promotion pro- 
grams of the Council and recommendations relating to the State laws 


and ordinances. 


To say that the Council, its officers and Secretary-Manager Bill Ritt 
enjoy the confidence and good will of the public and the trade is to 
risk understatement. And the frankness of this report is characteristic. 
It is the work of sincere and able men. Even though it is concerned 
with the specific problems of one area it deserves close study by 
everyone concerned with the future of our industry. 


to promote more sales and sound busi- 
ness development. Their friendly and 
helpful assistance in many ways has 
contributed much to the progress and 
prestige of their contractor-dealer cus- 
tomers. 

We are however constantly aware 
that the services of electrical contract- 
ors and dealers are not always given 
due consideration by some manufactur- 
ers. This is evidenced by failures to 
provide for adequate differentials to 
compensate the contractor-dealer for 
his services in relation to known over- 
head and sales expense. Also, while 
it is common policy to distribute elec- 
trical products through wholesalers 
with presumably satisfactory margins 
to cover overhead, sales expense and 
services rendered, it is not so common 
that the plan of distribution calls for 
equal consideration of the contractor- 
dealers place in the process of distribu- 
tion and customer service. 

It is our sincere belief that the prog- 
ress of our industry would be acceler- 
ated and that consumers would be 
better served if the contractor-dealers 
position was given more consideration 
in such cases where there is room for 
improvement in present practices. 

There has grown up within the elec- 
trical industry a questionable theory 
that electrical contractors can do busi- 
ness on a margin of 10 to 15 percent, 
although the wholesalers margin is 
generally as much or more on some of 
the same products. In some cases the 
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basic discount is inadequate. In other 
cases, published discounts or net prices 
to industrials and other consumers 
leave an insignificant margin to con- 
tractors. Another trend is evident in 
the pricing of some industrial lighting 
equipment where the contractors dif- 
ferential is entirely inadequate. 

We recognize the justification for 
smaller margins on quantity purchases, 
but quantity purchases should be de- 
fined as substantial amounts purchased 
or sold for one delivery. Handling 
small billings on a retail basis, on mar- 
gins less than those received by whole- 
salers is economically unjustifiable. 
When wholesaler sells to industrials 
he has both his wholesale profit, plus 
the differential on which the contractor 
is expected to operate. If electrical 
contractors are to contend with such an 
arrangement, it is obvious that the 
contractor must buy on a more favor- 
able basis. The margin available to 
electrical contractors must inevitably 
cover the recognized costs of doing 
business, plus a reasonable profit incen- 
tive for securing and handling the 
order. 


Lighting Equipment 


The present structure on all classes 
of lighting equipment seems to war- 
rant serious consideration and numer- 
ous changes which will be more favor- 
able to the purchaser as well as to 
the trade, if our industry as now con- 
stituted wishes to retain a leading posi- 






tion in a highly competitive Postwar 
market. Here are a few examples of 
what we mean: 

(a) Floodlighting — equipment . 
available to educational institutions and 
industrials at the same prices Which 
contractors are expected to pay, byt 
there is a protection or differenti 
on such equipment for the wholesale 
Generally, contractors are called upon 
to install this class -of equipment, anj 
their opportunity to participate in the 
sale is limited to those installations y 
which lump sum bids are called for 
Buyers who are aware of this condition 
frequently by-pass the contractor by 
purchasing the equipment and install. 
ing them on a day labor basis: this 
has been encouraged by others in some 
cases. 

(b) Industrial lighting equipment js 
generally subject to the conditions set 
forth in the section herein dealing with 
the subject of industrial accounts. Here 
again the contractor’s chances for 
profitable participation are rather te. 
mote unless he is placed in a better 
competitive position by reason of more 
favorable differentials. 

(c) Commercial lighting hangs on 
a precarious structure which is out of 
balance and threatens to collapse. 

It must be obvious that the industry 
cannot justify the present unbalanced 
price structure in fluorescent lighting 
equipment. It will tend, if continuel, 
to force the contractor to buy and sel 
in competition with the wholesaler, or 
we must resign ourselves to seeing the 
bulk of this business turned over t 
the so-called peddlers or direct-factory- 
to-user salesman. If we are to mail 
tain normal channels of distribution, 
the contractor must have just as much 
assurance as the wholesaler has in te 
ceiving adequate margins at least suff 
cient to cover the normal cost of doing 
business. 

Some thought might be given to & 
clusive distribution of some fixture 
lines through franchised dealers with 
full protection to the dealers. This has 
been worked out in some lines of i 
tures, particularly residentia', sold by 
some factories only through authorized 
dealers. 

RESIDENTIAL FIXTURES—Itt 
contractor-dealer who regularly st 

residential fixtures should be entitl 
to a better discount than that which 
is available to contractor-dealers, who 
expect the wholesaler to maintain fix- 
ture display rooms for customers sele 
tion and provide salesmen to wait 
such customers and even render 4 bill 
afd make the collection. The 
tractor-dealer who does not usé the 
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iolesalers services in making fixture 
.; cannot be expected to subsidize 
. form of competition by paying as 
oh for his stock merchandise as the 
ipetitor who does not carry a stock 
“throws his selling expense on the 
widers of the wholesaler. No one 
wid expect the wholesaler to perform 
mil services On a no-charge basis, 
the cost of such services should 
» he charged against those who do 
use them. 

The trend toward the sale of numer- 
 qmall inexpensive fixtures instead 
twer larger pieces has made selling 
me expensive in relation to volume 
»{such small pieces cannot be stocked 
jsold at a margin which amounts to 
title as 50 cents apiece. It takes 


almost as much time and expense to 
sell and handle a $1.50 item as it does 
one selling at $10 or more. Unless we 
recognize and correct some of the 
problems, our industry will lose more 
and more of this business to other out- 
lets who handle fixtures as packaged 
or “over the counter” merchandise. 
DISTRIBUTION OF CATALOGS 
AND PRICE LISTS—Promiscuous 
distribution of wholesalers catalogs, 
cost and discount sheets, has been a 
wasteful and demoralizing practice, and 
should be curtailed in the interests of 
conservation and good business. 
UNFAIR SUBSIDIES—Unless a 
supplier extends the same services to 
all customers or makes due allowance 
for same to those who do not require 


COMPETENT ELECTRICAL CONTRACTOR DEFINED 


|, Is a licensed Master Electrician or has one permanently 


employed. 
* o— 


2, Has a permanent business location or headquarters. 


3, Has a practical knowledge of good estimating and 
’ accounting practice, or employs qualified personnel 


for such purposes. 


4, ts equipped with all necessary tools, instruments and 
facilities for efficiently carrying out any type of 
work which he undertakes to do. 


5, Has dependable sources of information and makes 
good use of such as occasion requires. 


6, Is properly financed by himself or agencies other than 


suppliers. 


1, Makes every reasonable effort to know and comply 
with all laws and regulations affecting electrical 
installations and business conduct. 


8, ithe is an employer, to deal fairly with his employees 
_.. who must in the end contribute to the success or 
failure of any free enterprise business. 


Ws preferably a member of his trade association, con- 
tributing of his money and effort for the advance- 
--ment of the whole industry. 


10, Carries all those forms of insurance which are essential 
. to the safeguarding of his customers’ interest and 
_ for the protection of his own equity as well as that 


 .0f his suppliers. 
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them, such subsidies or discriminatory 
practices as the following should be 
discontinued : 


(a) Free estimating or “take off” 
services (except on lump sum items 
such as fixtures or panelboards). 

(b) Unusual financing, or covering 
of certified checks or bonds. 

(c) Discriminatory prices, 
counts, rebates or allowances. 

(d) Retail sales services, billing or 
collections which are customarily per- 
formed by contractors. 

(e) Bidding directly or individually 
in competition with electrical contract- 
ors, for materials, fixtures or equipment 
on an installed basis. 


dis- 


Utility and Contractor Relations 


Much progress has been made dur- 
ing recent years in establishing and 
maintaining a better working relation- 
ship between electrical contractors and 
the utilities to the end that the im- 
portant functions of the contractor as 
an essential part of the industry are 
better understood and appreciated. 
This progress should be zealously 
maintained by all concerned in order 
to attain the highest standards of sat- 
isfactory service to the public. 

There have been occasions in the 
past where some utility people have 
brought into question or even tried to 
establish,: prices charged by electrical 
contractors, just as there have been 
cases where contractors have criticized 
utility rates. As a general proposition 
such actions on the part of both 
branches of the industry seem to be 
out of order, and every effort should 
be made by both parties to arrive at a 
fair understanding of each others prob- 
lems through the medium of industry 
associations. 

For what we believe to be a mis- 
taken line of reasoning, utilities have 
sometimes in the past supplied to the 
customer, at cost, certain items or parts 
of the customer’s installation which are 
not a part of the utility’s equipment. 
This we believe to be as much out of 
order as it would be for electrical con- 
tractors to furnish as part of their 
services (except when specified by cus- 
tomers) any other source of electrical 
energy where adequate utility service 
is available. 

The welfare and progress of the in- 
dustry calls for close cooperation of 
these two branches. The electrical 
contractors group will continue to 
exert its best effort to promote such 
cooperation. 

We recognize the great responsibil- 
ity of our industry along with others 

[Continued on page 170] 
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BACKGROUND 


The Minnesota Electrical Council postwar program was prepared 
by a committee of the Council and endorsed by its members at a 
meeting in St. Paul on March 27. The Council, started in 1933, is a 


central coordinating organization for electrical 


contractors and 


dealers in the North Central area. It has always followed a strong 
policy of industry cooperation and was a major factor in the organiza- 
tion of the North Central Electrical Industries, an all-industry clearing 
house coordinating the promotional activities of all branches of the 


industry in the area. 


Much of the original plan has been deleted in this article to allow 
space for a full presentation in the committees own words of the 
major work dealing with inter-industry relations. The portions omitted 
deal with builders and architects, appliance sales, promotion pro- 
grams of the Council and recommendations relating to the State laws 


and ordinances. 


To say that the Council, its officers and Secretary-Manager Bill Ritt 
enjoy the confidence and good will of the public and the trade is to 
risk understatement. And the frankness of this report is characteristic. 
It is the work of sincere and able men. Even though it is concerned 
with the specific problems of one area it deserves close study by 
everyone concerned with the future of our industry. 


to promote more sales and sound busi- 
ness development. Their friendly and 
helpful assistance in many ways has 
contributed much to the progress and 
prestige of their contractor-dealer cus- 
tomers. 

We are however constantly aware 
that the services of electrical contract- 
ors and dealers are not always given 
due consideration by some manufactur- 
ers. This is evidenced by failures to 
provide for adequate differentials to 
compensate the contractor-dealer for 
his services in relation to known over- 
head and sales expense. Also, while 
it is common policy to distribute elec- 
trical products through wholesalers 
with presumably satisfactory margins 
to cover overhead, sales expense and 
services rendered, it is not so common 
that the plan of distribution calls for 
equal consideration of the contractor- 
dealers place in the process of distribu- 
tion and customer service. 

It is our sincere belief that the prog- 
ress of our industry would be acceler- 
ated and that consumers would be 
better served if the contractor-dealers 
position was given more consideration 
in such cases where there is room for 
improvement in present practices. 

There has grown up within the elec- 
trical industry a questionable theory 
that electrical contractors can do busi- 
ness on a margin of 10 to 15 percent, 
although the wholesalers margin is 
generally as much or more on some of 
the same products. In some cases the 
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basic discount is inadequate. In other 
cases, published discounts or net prices 
to industrials and other consumers 
leave an insignificant margin to con- 
tractors. Another trend is evident in 
the pricing of some industrial lighting 
equipment where the contractors dif- 
ferential is entirely inadequate. 

We recognize the justification for 
smaller margins on quantity purchases, 
but quantity purchases should be de- 
fined as substantial amounts purchased 
or sold for one delivery. Handling 
small billings on a retail basis, on mar- 
gins less than those received by whole- 
salers is economically unjustifiable. 
When wholesaler sells to industrials 
he has both his wholesale profit, plus 
the differential on which the contractor 
is expected to operate. If electrical 
contractors are to contend with such an 
arrangement, it is obvious that the 
contractor must buy on a more favor- 
able basis. The margin available to 
electrical contractors must inevitably 
cover the recognized costs of doing 
business, plus a reasonable profit incen- 
tive for securing and handling the 
order. 


Lighting Equipment 


The present structure on all classes 
of lighting equipment seems to war- 
rant serious consideration and numer- 
ous changes which will be more favor- 
able to the purchaser as well as to 
the trade, if our industry as now con- 
stituted wishes to retain a leading posi- 


tion in a highly competitive postwar 
market. Here are a few examples of 
what we mean: 

(a) Floodlighting — equipment . 
available to educational institutions and 
industrials at the same prices which 
contractors are expected to pay, but 
there is a protection or differential 
on such equipment for the wholesaler, 
Generally, contractors are called upon 
to install this class of equipment, and 
their opportunity to participate in the 
sale is limited to those installations on 
which lump sum bids are called for, 
Buyers who are aware of this condition 
frequently by-pass the contractor by 
purchasing the equipment and install. 
ing them on a day labor basis: this 
has been encouraged by others in some 
cases. 

(b) Industrial lighting equipment is 
generally subject to the conditions set 
forth in the section herein dealing with 
the subject of industrial accounts. Here 
again the contractor’s chances for 
profitable participation are rather re- 
mote unless he is placed in a better 
competitive position by reason of more 
favorable differentials. 

(c) Commercial lighting hangs on 
a precarious structure which is out of 
balance and threatens to collapse. 

It must be obvious that the industry 
cannot justify the present unbalanced 
price structure in fluorescent lighting 
equipment. It will tend, if continued, 
to force the contractor to buy and sell 
in competition with the wholesaler, or 
we must resign ourselves to seeing the 
bulk of this business turned over to 
the so-called peddlers or direct-factory- 
to-user salesman. If we are to main- 
tain normal channels of distribution, 
the contractor must have just as much 
assurance as the wholesaler has in re- 
ceiving adequate margins at least suffi- 
cient to cover the normal cost of doing 
business. 

Some thought might be given to ex- 
clusive distribution of some fixture 
lines through franchised dealers with 
full protection to the dealers. This has 
been worked out in some lines of fix- 
tures, particularly residentia!, sold by 
some factories only through authorized 
dealers. 

RESIDENTIAL FIXTURES—The 
contractor-dealer who regularly stocks 
residential fixtures should be entitled 
to a better discount than that which 
is available to contractor-dealers, who 
expect the wholesaler to maintain fix- 
ture display rooms for customers selec- 
tion and provide salesmen to wait 00 
such customers and even render a bill 
and make the collection. The com 
tractor-dealer who does not use the 


Electrical Contracting, May 1944 


wholes: 
gales ¢ 
shis fo1 
uch f 
oompet 
and thr 
shoulde 
should ¢ 
retail $ 
and the 
ot be 
not use 

The | 
gus sm 
of fewe 
more é 
and suc 
and sol 
as little 


10 


Electric, 





stwar 
les of 


it is 
1s and 
which 
y, but 
‘ential 
saler, 
upon 
t, and 
in the 
Ns on 
1 for, 
dition 
or by 
istall- 
> this 
some 


ent is 
Is set 
with 
Here 
for 

r re- 
etter 
more 


S$ on 
ut of 


ustry 
need 
iting 
1ued, 
| sell 
r, or 
r the 
r to 
ory- 
lain- 
tion, 
1uch 
| re- 
uffi- 
oing 


ex- 
ture 
vith 
has 


| by 
ized 


sholesalers services in making fixture 
ales cannot be expected to subsidize 
sis form of competition by paying as 
ach for his stock merchandise as the 
gompetitor who does not carry a stock 
and throws his selling expense on the 
goulders of the wholesaler. No one 
ould expect the wholesaler to perform 
wail services on a no-charge basis, 
ind the cost of such services should 
wt be charged against those who do 
not use them. 

The trend toward the sale of numer- 
ws small inexpensive fixtures instead 
iffewer larger pieces has made selling 
nore expensive in relation to volume 
ind such small pieces cannot be stocked 
«nd sold at a margin which amounts to 
little as 50 cents apiece. It takes 


‘employed. 


for such purposes. 


suppliers. 


of his suppliers. 
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almost as much time and expense to 
sell and handle a $1.50 item as it does 
one selling at $10 or more. Unless we 
recognize and correct some of the 
problems, our industry will lose more 
and more of this business to other out- 
lets who handle fixtures as packaged 
or “over the counter” merchandise. 
DISTRIBUTION OF CATALOGS 
AND PRICE LISTS—Promiscuous 
distribution of wholesalers catalogs, 
cost and discount sheets, has been a 
wasteful and demoralizing practice, and 
should be curtailed in the interests of 
conservation and good business. 
UNFAIR SUBSIDIES—Unless a 
supplier extends the same services to 
all customers or makes due allowance 
for same to those who do not require 


COMPETENT ELECTRICAL CONTRACTOR DEFINED 


1, Is a licensed Master Electrician or has one permanently 


2, Has a permanent business location or headquarters. 


3. Has a practical knowledge of good estimating and 
' accounting practice, or employs qualified personnel 


4, Is equipped with all necessary tools, instruments and 
facilities for efficiently carrying out any type of 
work which he undertakes to do. 


5, Has dependable sources of information and makes 
good use of such as occasion requires. 


6, Is properly financed by himself or agencies other than 


7, Makes every reasonable effort to know and comply 
with all laws and regulations affecting electrical 
installations and business conduct. 


8, If he is an employer, to deal fairly with his employees 
who must in the end contribute to the success or 
failure of any free enterprise business. 


% Is preferably a member of his trade association, con- 
tributing of his money and effort for the advance- 
--ment of the whole industry. 


10, Carries all those forms of insurance which are essential 
. to the safeguarding of his customers’ interest and 
for the protection of his own equity as well as that 


them, such subsidies or discriminatory 
practices as the following should be 
discontinued: 


(a) Free estimating or “take off” 
services (except on lump sum items 
such as fixtures or panelboards). 

(b) Unusual financing, or covering 
of certified checks or bonds. 

(c) Discriminatory prices, 
counts, rebates or allowances. 

(d) Retail sales services, billing or 
collections which are customarily per- 
formed by contractors. 

(e) Bidding directly or individually 
in competition with electrical contract- 
ors, for materials, fixtures or equipment 
on an installed basis. 


dis- 


Utility and Contractor Relations 


Much progress has been made dur- 
ing recent years in establishing and 
maintaining a better working relation- 
ship between electrical contractors and 
the utilities to the end that the im- 
portant functions of the contractor as 
an essential part of the industry are 
better understood and appreciated. 
This progress should be zealously 
maintained by all concerned in order 
to attain the highest standards of sat- 
isfactory service to the public. 

There have been occasions in the 
past where some utility people have 
brought into question or even tried to 
establish, prices charged by electrical 
contractors, just as there have been 
cases where contractors have criticized 
utility rates. As a general proposition 
such actions on the part of both 
branches of the industry seem to be 
out of order, and every effort should 
be made by both parties to arrive at a 
fair understanding of each others prob- 
lems through the medium of industry 
associations. 

For what we believe to be a mis- 
taken line of reasoning, utilities have 
sometimes in the past supplied to the 
customer, at cost, certain items or parts 
of the customer’s installation which are 
not a part of the utility’s equipment. 
This we believe to be as much out of 
order as it would be for electrical con- 
tractors to furnish as part of their 
services (except when specified by cus- 
tomers) any other source of electrical 
energy where adequate utility service 
is available. 

The welfare and progress of the in- 
dustry calls for close cooperation of 
these two branches. The electrical 
contractors group will continue to 
exert its best effort to promote such 
cooperation. 

We recognize the great responsibil- 
ity of our industry along with others 

[Continued on page 170] 
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ONE LINE DIAGRAM of the electrical system. Portion 
above the dotted dividing line is located outside. Note 
the interlocked disconnects at unit substation B which 
will permit the total load to feed from either side of 








IBER duct is used exclusively to 

carry 2,400 volt light and power 

distribution circuits in Harrisburg 
Steel Company’s new DPC plant in 
Harrisburg, Pa. Some of the duct is 
carried underground in concrete en- 
velope but the majority is carried by 
overhead suspension hangers from the 
building structural steel. Unit sub- 
stations are located at various power 
load centers transforming the distribu- 
tion voltage of 2,400 volts to a utiliza- 
tion voltage of 480 volts. The 300 hp. 


TWO OPEN-DELTA BANKS of 
lighting transformers are provided 
for blackout conditions. The one 
supplies yard lighting and is to be 
turned out in case of blackout. The 
other supplies indoor monitor 
lights and is turned on in emer- 
gencies, 


the station bus. 
either side of the sectionalizing breaker so that ine 
of isolatable trouble, all the air pressure, or water 
sure, or lights or direct current is not lost. 


Note also how loads are divided 








and 600 hp. synchronous motors dai 
ing air compressors and hydratit 
pumps are fed 2,400 volts direct ron 
the metal-clad switchgear. Lightig 
distribution is also 2,400 volts and | 
transformed to 120/240 volts, tre 
wire at the various lighting load e@ 
ters by 15 kva, and 25 kva, simp 
phase dry-type units hung two om 
column and connected in open ae 
on primary. Secondary lighting ¢ 
cuits are run open on porcelain Kms 
to incandescent and mercury ™™ 
alike. 

Power is brought into the er? 
primary substation by hi-line at 1a 

















































volts. The outdoor metal 3 ONE O1 
switchgear sets in the middle 1] i | 
concrete mat and feeds through me j, |, lef 
enclosed high-voltage copper bus | gear un 
two 3,750 kva. three-phase transfor] 2400 v9 
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INECHOD 


By C. H. Mincho, 


General Electrical Supt. 
Harrisburg Steel Corp. 
Harrisburg, Pa. 


Overhead suspension of 

fiber duct, open wiring and 

load-center distribution for 

both power and light are fea- 

tures of the wiring at the 

Harrisburg Steel Company’s 
new DPC plant. 





UNIT SUBSTATION located on main sub balcony supplies 300 
kva. three phase power for the auxiliaries in the pump and 
compressor rooms which are adjacent. Note fiber duct risers 


on left. 




















: OF THE 3750 kva. transformers. Note air blast METAL-CLAD SWITCHGEAR which houses the two in- 
at bottom of radiators. Metal enclosed bus coming coming breakers, sectionalizing breaker, fourteen dis- 
nat left is 11,800 volt from outdoor metal-clad switch- tribution-circuit breakers and metering cubicles. Note 


sear unit in center of concrete mat. Metal enclosed fiber duct risers and balcony where 300 kva. unit sub 
volt bus enters building at right. 2400/480 volts is located. 
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SYNCHRONOUS CONTROL for 300 hp. compressor motors. Exciter 
is driven by 440 volt squirrel cage motor. Control circuits, (which 
are 220 volt a.c.) for the 2300 volt synchronous control is supplied 
by 1% kva. transformers mounted on wall above. 


TWO 15 KVA. LIGHTING transformers are mounted on building 
columns. 2300 volt primary drops open from junction box through 
oil fuse cutouts. EMT risers on left of column come from panel below 
to junction box above where circuits emerge open to lighting units. 


ers which set on either side of the 
switchgear. Both primary oil circyjt 
breakers are rated 250,000 kva. 600 
amps., and each 3,750 kva. trans. 
former (11,800/2,400 v.) is equipped 
with automatic blowers for air blast 
ratings of 5,000 kva. 

Metal enclosed copper bus takes the 
2,400 volt secondaries directly into the 
building and feed the station bus a 
either end through 100,000 kva,, 1,200 
amp. oil circuit breakers. The station 
bus is provided with a sectionalizing 
breaker in the center rated also 100,000 
kva. and 1,200 amps. The 14 OCB’; 
feeding the various plant 2,400 volt 
circuits are all rated 100,000 kva., 600 
amps. The metal-clad switchgear is 
made up of a total of 19 cubicles, 
Switchgear d.c. control circuits are 
supplied from the station 60 cell 
battery. 


Distribution Feeders 


The 2,400 volt feeders are so ar- 
ranged on either side of the section- 
alizing breaker as to provide the great- 
est amount of assurance against total 
outage. 

For instance, air pressure and hy- 
draulic pressure are two of the more 
important arms of production. Con- 
sequently two of the 300 hp. air com- 
pressor motors and five of the 600 hp. 
hydraulic pump motors are fed di- 
rectly from one side of the station 
bus through three separate OCB’s. 
The other two 300 hp. air compressor 
motors and four 600 hp. hydraulic 
pump motors are fed from the other 
side through three more separate break- 
ers. The compressor motors are syt- 
chronous, 277 rpm., 80 percent p.l 
leading, while the pump motors are 
synchronous 900 rpm., 100 percent pé. 

The compressor room is supplied 
with 2,400 volt power through cit- 
cuits (3—No. 2 wire each) in 4-inch 
fiber ducts in concrete. The pump 
room is supplied by No. 4/0 wire cit- 
cuits also in 4-inch fiber ducts i 4 
concrete envelope. The 440 volt power 
required for auxiliaries, such as ¢& 
citers, are also brought over in the 
4-inch fiber ducts from the 300 kva 
unit sub located on the balcony in the 
main substation. 


Unit Substations 


The main load-center substation cot 
tains two 750 kva. three-phase trai’ 
formers 2,400/480 volts and is double- 
fed from either section of the malt 
station bus. Five-inch fiber duct sus 
pended overhead carry the two 
MCM three phase 2,400 volt feeders. 
All overhead fiber duct is suspend 
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ers (from the building purlins ) 
paced on four-foot centers. Three 
ye of interlocked disconnects in the 
wit sub-switch gear permit section- 
slining in case of trouble. Two other 
750 kva. substations feed from this in- 
etlock point on short spur feeds 
hrough 4-inch suspended fiber ducts 
artying three 350 MCM each. 

The machine shop is located on the 
opposite side of the main plant from 
the main substation. Its unit sub 
capacity of 450 kva. is supplied directly 
rough the plant in underground 
hinch fiber duct buried in concrete. 
The feeder consists of 3—No. 4/0. 

The plant lighting load is divided 
into two sections and fed by two 2,400 
ylt circuits connected to either side 
of the sectionalizing breaker in the 
nain station bus. Both lighting cir- 
cits are carried overhead in 3-inch 
fber duct. Each three phase circuit 
consists of 3—No. 4/0, 3,000 volt cable. 

Lighting transformers are _ fed 
through oil fuse cutouts from pull 
boxes where three No. 6 leads are 
brought out through porcelain bush- 
ings, Transformers are mounted about 
20 feet off the floor on the building 
columns, In general, from 15 kva. 
to 50 kva, (2-25’s) of lighting trans- 
formers are mounted on every fourth 
or fifth column depending upon the 
division of load. Columns are spaced 
on 20-foot centers. 

The 120/240 volt secondaries drop to 
412 or 20 circuit lighting panel. 
Branches go back up the column in 
EMT to a pull box where they emerge 
onto porcelain knob open wiring. 


D. C. Power 


Direct current power for the over- 
iad cranes is obtained from an igni- 
ton rectifier, 250 volt, 300 kw. The 
rectifier transformer is rated 2,400/250 
wlt, 300 kva. and is fed, through an 
tension of the pump room ducts 
Which also supply the 600 hp. hydraulic 
pump motors, 

A200 kw. standby M-G set is pro- 
vided in the rectifier room. The driv- 
i§ synchronous motor is 2,400 volt 
ind feeds directly from one side of the 
sation bus. The rectifier is supplied 
Tom the other side of the sectionaliz- 
ig breaker, 

The system is well grounded through 
‘ting of 20 driven grounds. Building 
columns are grounded to this ground 
"ig and equipment is grounded to the 
Steel work, Substations, in addition, 
€ provided with multiple driven 
sounds to insure maximum safety. 


1 B. Abelson of York, Pa. was the 
trical contractor. 


by hang 
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POWER PANEL AND LIGHTING panel mounted side by side at build- 
ing column. Note that power feeds, in and out, are underground. All 
conduit two inches and over is fiber duct, and under two inches is 
rigid steel or thin-wall metallic tubing. 























POWER PANEL SERVING a bank of control equipment. Fiber duct 
carries main feeders into bottom of panel. Square raceway emerges 
from top and side to carry branch circuits. Control is for heat treat- 
quench-draw operation on bomb line. 





NISA War 


Manpower, materials, surpluses, the small motor prob. 
lem and efficient shop and management methods high. 
light the second NISA War Conference at Cincinnati 


HE motor service shop, today, 
T faces the problem of expanded 

service with less manpower and 
materials. There still exists a dire 
need for keeping existing equipment 
in operating -condition. Government 
agencies and the motor repair indus- 
try are cooperating to ease this situa- 
tion. 

This was the stage setting for some 
300 motor service shop operators from 
all parts of the country as they at- 
tended the Second War Conference 
and Eleventh Annual Meeting of the 
National Industrial Service Associa- 
tion at the Netherland Plaza Hotel, 
Cincinnati, April 12th and 13th. 

Manpower—the problem of the 
hour—does not look too bright. Recog- 
nizing the needs of the armed services, 
we must do the best we can with what 
we have where we are, cautioned L. H. 
Taylor, WMC, Cincinnati, in discuss- 
ing the situation. One means of eas- 
ing the pressure is to institute a con- 
centrated instruction and training pro- 
gram, he concluded as he demonstrated 
an effective teaching technique. 

Rugby H. St. John, Chief, Electrical 
and Mech. Section, Service Equip- 
ment Div., WPB, Washington, while 
discussing CMP regulations stressed 
the importance of securing proper rat- 
ings and using various supply and 
manufacturing sources to obtain 
equipment. Definite improvement in 
the spare parts, ball bearing and com- 
mutator situation has been made, he 
revealed. 

A surplus of one to two million 
integral horsepower motors after the 
war was the prediction of John Gam- 
mell, chief, General Industrial Equip- 


TOP TO BOTTOM-—J. J. Curtin (left), 
Fort Wayne, Ind.; John Gammell (right), 


Washington, C.; Charles French, 
St. Louis, Mo.; and J. Arthur Turner, 
Tampa, Fla.; J. M. Chandlee (left), 


St. Louis, Mo.; W. J. Wheeler (right), 
New York; Harry R. Herold, roy, 
N. Y.; C. T. Weir (center), Chicago, IIl.; 
and T. L. Rosenberg, Oakland, Calif.; R. 
Thorp (left), Kansas City, Mo.; O. K. 
White, St. Louis, Mo. 


ment Div., WPB, Washington, as he 
discussed redistribution. This problem 
is being closely studied with emphasis 
on the Baruch Committee recommen. 
dations that no equipment be sold or 
rented to speculators. Expressing his 
own idea, Mr. Gammell suggested the 
sale of such equipment to under-de. 
veloped foreign countries thus extend- 
ing our own standards (and possible 
repeat orders) and preventing a 
glutted market here. Original manv- 
facturers could recondition the equip- 
ment before selling it, with a guaran- 
tee, to these countries. 

Frank Willey, Cincinnati, submitted 
another plan whereby the government 
would price the surplus new equipment 
at a high percentage of the original 
cost and gradually decrease this price 
over definite time intervals as the 
demand falls off.. This procedure 
would give the government a maximum 
return, control the flow of surpluses 
into regular trade channels at mini- 
mum economic disturbance and free 
government agencies from competition 
with established business enterprises, 
Mr. Willey contended. 

With 33 million fractional horse- 
power motors on civilian appliances; 
with 60 percent of food requiring re- 
frigeration and 80 percent of all 
laundry work done in the home, there 
still exists and will exist in the future 
a dire need for repairing small motors, 
advised H. F. Carr, consultant, Elec 
trical and Mechanical Repair sectiot, 
Service Trades Div., O.C.R., Wash 
ington. Action is now being instituted 
to raise the ceiling price on rebuilt 
fractional horsepower motors, he 
revealed. 

Interpreting the Wages and Hours 
Acts as applied to the motor repaif 


industry, Fred B. Wipperman, exec } 


tive secretary, NISA, concluded the 
sessions on regulations. 
About half of the Conference tim 
was devoted to discussions of efficient 
shop and office methods—a vital key 
to the industry’s war production status. 
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onference Report 


The repair of fractional horsepower 

sotors was the subject of two compre- 
tensive papers—one by H. E. Grant, 
Tennessee Electric Motor Service, 
\ashville and the other by M. G. 
filler, operator of the Knoxville 
ianch of the same company. Review- 
ing the efficient layout of a small motor 
iepartment, Mr. Grant, who specializes 
i) small motor repairs, stressed the 
wed of proper equipment, layout, 
nethods, trained personnel and per- 
gnal supervision. To operate profit- 
iby, total investment in just essential 
auipment would approximate $6000 
with an additional $2000 for “improve- 
nent” equipment, he revealed as he 
isted the type and cost of all equipment 
needed. 

Covering the operational phases of 
small motor department, Mr. Miller 
waluated the importance of volume, 
mass production methods, and an 
dicient employee training program to 
profitable efficient operation. Since 
mall motors are here to stay and will 
i repaired in the future, the industry 
should have enough specialized small 
notor shops throughout the country 
lo méet the demand, he concluded. 

“A Guide for Rebuilding Electrical 
Equipment” was presented to the con- 
ietence by Charles Kaska, Chicago. 
Designed to promote a better rebuilt 
motor industry and prepared and 
adopted as their “bible”, by the Central 


: District Chapter, NISA, Chicago, the 
fuide embodies 24 specification points 
. ering insulation tests, bearing 


e future 
motors, 
t, Elec 
section, 

Wash- 
stituted 

rebuilt 
rs, he 


Hours 
repair 


tkarances, balance and check tests and 
her electrical and mechanical 
niles”. Motors rebuilt in accordance 
m this guide will be A-1 repair 
00s, 

Cutting production time and costs 
trough the use of specialized shop 
ilipment was the theme of a demon- 
rated talk by Arthur Wagner, Sr., 
Chicago, Dynamic balancing equip- 
fib dynamometers, and other “shop 
* were sketched and described in 


- | That time and money can be saved 


" office methods was dramatically 
Ftonstrated by Frank Willey and 
te igh, Cincinnati, shop oper- 
mig “4 engineered a demonstration 
tween various bookkeeping 
[Continued on page 168] 
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TOP TO BOTTOM—First Row (left to right), John E. Launder, Kansas City, Mo.; 
W. M. Payne, Houston, Texas; Wm. Dern; Frank Willey, Cincinnati, Ohio ; Charles 
French, St. Louis, Mo.; and J. Arthur Turner, Tampa, Fla.; Second Row (left to 
right), T. R. Duncan, Augusta, Ga.; J. Arthur Turner, Tampa, Fla.; T. T. Thomas, 
Richmond, Va.; S. U. Steffner, Chattanooga, Tenn.; R. A. Scherer, Indianapolis, Ind. ; 
Third Row (left to right), Jack Reddington, and Fred Ferris, Boston, Mass.; R. V. 
Mills and J. J. Young, Lubbock, Texas; G. E. Jones and Ed Green, Amarillo, Texas ; 
Fourth row (left to right), H. E. Grant, Nashville, Tenn.; Harold F. Carr, Wash- 
ington, D. C.; J. Roland Stolzenbach, Baltimore, Md.; Stanley Kroell, Canton, I[Il.; 
R. O. Arber, Detroit, Mich. ; and Ray F. Hornbeck, Rochester, N. Y. 
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equipment is used at Stark Electric Company in Balti- 
more to meet rigorous motor testing requirements, 


OOD testing equipment with 
(j plenty of capacity is indispensable 
to motor shop operation. Among 
the many improvements in motor shop 
technique and equipment that Chas. H. 
Stark put into effect, when Stark Elec- 
tric Company moved to new and larger 
quarters recently, was that of testing 
facilities. 
The big board which is used for 
running tests on large equipment sup- 





= ~ 


Snop Test Facraries 


A series of small bench units and a large board for hig 


plies three separate services. Three 
phase, 60 cycle, 220 volts is brought 
directly from the incoming service to 
one side of the double-throw switch on 
the 60 cycle panel. A tap from the 220 
volt terminals are taken through a 
fused knife switch (also on the 60 cycle 
panel, see photo), to a 25 kva., 440 
volt, three phase transformer and on 
to the other side of the 60 cycle double- 
throw switch. The pivot terminals of 





LARGE TEST BOARD for running tests on 60 cycle or 25 cycle, 220 volt 
or 440 volt, or d.c. 115 volt or 230 volt equipment. Painting circuits on 
face of board is a great help to testers in making connections. 
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the switch itself feed the terminals ¢ wit 
the four branch circuit switches, Tig * d 
four test circuits are rated respectiveyg 7! 
30 amps., 60 amps., 200 amps. and 4) vole 
amps. The fused knife switches fee volt 
wing-nut terminals for making quid dc. 
connections to equipment to be testel oh 
By throwing the main switch to omg 1" 
side or other, the tester can obtai - 
either 220 or 440 volts at the ted 
terminals. It also provides a co b 
: itt 
venient means of reduced voltage stat ie 


ing for large 440 volt motors. 
The 60 cycle panel has an ammete C, 
with transfer switch (to pick up aij 





desired phase current) and a vol wn 
meter. ine 
25 Cycle Panel 

The 25 cycle panel is supplied fro 4 
a 25 kva., 25 cycle generator drive a 
by a 40-hp. induction motor. The si : ; 
phase leads of the generator a = 
brought to the terminals of a doubl =a 
throw switch on the test board ait oe 
by throwing the knife switch to th 7 
right, the generator windings are co a 
nected wye, with a resultant 440 vol ® 
Throwing the switch to the left con : é 


nects the winding in delta providing 
voltage of approximately 254 vol “ 
which can be adjusted to the desitt | 







value through field control. + “i 
The three branches of test wag" <h 
are rated respectively, 200 amp. ; a 
amp., and 30 amp. The 25 cycle P ‘ lamp 
is likewise provided with an amme Thre 

and voltmeter. te Swi 
The d.c. panel is supplied similar!) ite 
Elec 
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BENCH TESTING on smaller equipment is done with 
units such as this. D.C. and 60 cycle a.c., 110 or 220 
volts can be obtained. Note pushbutton at left side 


of switch. 


with 115 volts and 230 volts through 
a double-throw switch to 200 amp., 60 
amp, and 30 amp. test terminals. A 
voltmeter, and an ammeter for each 
voltage, comprises the metering on the 
dc, panel. Power is supplied by two 
10 kw., 115 volt d.c. generators driven 
from either end of a 30-hp. double-end 
shafted induction motor. 

Complete control is obtained at the 
board by starting and stopping push- 
buttons for both m-g sets and field 
control rheostats for voltage adjust- 
ments, 

Complete circuit diagrams have been 
painted on the face of the board so 
that the tester can easily obtain his 
requirements without hesitation. 


Bench Panels 


A number of small units (like the 
one shown in the accompanying photo) 
are provided at the various benches. 
The small panels are divided into two 
sections, 110 volts on the left and 220 
Volts on the right. In the center at 
the top is a neon current-indicating 
glow lamp. If d.c. is being supplied 
only half of the filament will light, but 
if ac. is being supplied the whole ‘fila- 
ment will glow. 

On either side of the indicating lamp 
are 30 amp. plug fuses to protect the 
test circuits. The 110 volt section is 
Provided with six sockets (connected 
two in series) for either 100 watt 
lamps or 500 watt resistance elements. 
Three Plug receptacles and a tumbler 
switch are also provided. The 220 
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power. 
from the board. 


volt section of the panel is provided 
with two sockets for series resistance 
in the form of lamps or elements, plus 
two polarized plugs and a tumbler 
switch, 

A double-throw switch above the 
panel supplies either a.c. or d.c. at the 
option of the tester. A pushbutton 
mounted at the side of the switch per- 
mits the tester to start the m-g set 
supplying d.c., and to shut it off, when 











i BO 
duper F BRS %, 


INDUCTION MOTOR DRIVEN 25 cycle generator that 
provides test board with 25 kva. of 3 phase, 25 cycle 
Magnetic switch permits pushbutton control 


finished, without moving from his 
bench. — 

Small brass plates tacked to either 
section of the panel mark it 110 volt 
or 220 volt. Likewise brass plates on 
the cover of the double-throw switch 
tells the tester which is a.c. and 
which d.c. 

This complete network of test facili- 
ties has meant much to increased pro- 
duction capacity of the repair shop. 


TWO 10 KW. D.C. GENERATORS supply 115/230 volt test power. Push- 
button stations at any of the small bench test-panels or at the big board 


control the driving induction motor. 
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WIRING CONNECTION is made to 


the transformer through a_ short 
armored cable lead. Tubes connect di- 
rectly to secondary terminals. Tube- 
to-tube pump opposite transformer is 
enclosed in metal housing. 


have, for some time now, been dis- 

cussing the relative merits of hot- 
and cold-cathode fluorescent light. This 
is not an attempt to join or support 
that debate. The purpose of this 
article is to try to explain what cold- 
cathode fluorescent is, how it oper- 
ates, and how to use it. 

To begin with, hot- and cold-cathode 

get their names from their relative 
operating temperatures. Actually both 
are hot. The cathode of the hot- 
cathode tube operates at about 900 deg. 
C. while that of the cold-cathode tube 
operates at around 150 deg. C. The 
electrode of the hot-cathode multiple 
fluorescent lamp consists of a coiled- 
coil tungsten filament cathode coated 
with electron emitting material and 
two straight wire anodes. In the cold- 
cathode lamp, the electrode acts as both 
cathode and anode and is usually a 
hollow, pure iron cylinder, several 
inches long, and may or may not be 
coated with an electron emitting ma- 
terial. 
' Life expectancy of the hot-cathode 
lamp depends largely upon how long 
the coating of the cathode lasts. Fre- 
quent starting tends to deactivate the 
cathode faster. On the other hand, 
cold-cathode life expectancy is deter- 
mined by loss of light output as a 
result of deterioration of gas and coat- 
ing. The cathode itself will last indefi- 
nitely. 


J, ae, for and design engineers 
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COLD-CATHODE 


As far as the actual illumination re- 
sults are concerned, that is, the quality 
and quantity of light, there is little 
difference. Both lamps use a tube 
coated with the phosphor powders. 
Both use mercury vapor. It is im- 
possible ‘to differentiate between the 
light output of two tubes (one cold- 
and one hot-cathode) which are of 
the same diameters and operating at 
the same current densities. Today 
several lighting manufacturers are 
teady with designs of multi-tube cold- 
cathode units requiring only connec- 
tion to the lighting mains and similar 
to the familiar hot-cathode fluorescent 
industrial units. 

Cold-cathode installations for in- 
terior lighting involve two distinct 
methods, (1) high voltage series cir- 
cuits operating from a special current 
limiting transformer; and (2) special 
circuits in which pairs of lamps work 
from balanced power factor correcting 
auxiliaries. In the first method, a 
common practice is to install 12 cold- 
cathode lamps or their equivalent in 


tube length on one transformer. The 
starting voltage available is in the 
order of 12,000 volts and current in 
the order of 100 milliamperes. In 
operation the voltage across each lamp 
is approximately 450 volts. As with 
any other arc source of light, the cur- 
rent must be controlled and in the 
series circuit this control is inherent 
in transformer design which carries a 
short circuit secondary current rating 
slightly higher than operating ma. 
For a given tube diameter, as the 
current through it increases, the cur- 
rent density increases, the brightness 
increases and the lumens output in- 
creases. The disadvantages of the 
increased currents are that increased 
brightness might be objectionable and 
further high current densities will de- 
preciate the phosphor powders and gas 
faster, thus reducing life expectancy. 
Each pair of electrodes in a cold- 
cathode tube has a definite voltage 
drop for any definite current. Assume 
that a 25 mm. tube operating at 100 
ma. has a voltage drop of about 300 


SERIES HIGH VOLTAGE fluorescent cold-cathode lighting in a typle! 


installation. Tubes are spaced 6 inches apart. Each secondary ¢ 


12 lamps each 7-ft. 9-in. long. 


ircuit f 
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AYOUI 


A discussion of the fundamentals and 


operating characterstics of cold-cathode 
fluorescent lighting and its application. 













































































AVERAGE FOOT-CANDLES 
Area Mounting Room Finish 
Approx. Spacing| Per Fixture Height Walls & - ee ee 
in Feet Sq. Feet | Above Floor Ceiling Large Industrial Average Industrial Average Small 
Width = 4 x Mf. Hght.|Width = 2 or 3 x Ming. Hght.| W = Ming. Height |, 
Light | 105 100 86 
8'x 8’ 64 8’ to 10° Medium 99 94 80 
Dark 95 90 75 
L 85 79 66 
H 8’ x 10° 80 10’ to 12’ M 80 74 60 
3 D 77 72 57 
& L 70 63 55 
8’ x 12’ 96 11’ to 14’ M 66 60 51 
j D 64 57 48 
L 59 54 45 
8' x 14’ 112 13’ to 16’ M 55 52 41 
D 53 49 38 
L 50 46 37 
8’ x 16’ 128 15’ to 18’ M 47 44 34 
D 46 41 32 
, L 44 39 31 
8' x 18’ : 144 17’ to 20’ M 41 37 29 
D 39 35 27 
; L 42 39 33 
16' x 10’ 160 10’ to 12’ M 40 37 30 
D 38 36 28 
. L 35 31 27 
16’ x 12’ 192 11’ to 14’ M 33 30 25 
ee D 32 28 24 
. L 29 27 22 
16’ x 14’ 224 13' to 16’ M 27 26 20 
a D 26 24 19 
: , L 25 23 18 
16’ x 16 256 15’ to 18’ M 24 22 17 
ee D 23 20 16 
fi L 22 19 16 
16’ x 18 288 17’ to 20’ M 20 18 15 
ae D 19 17 14 
4 Cold Cathode Lamps Total Lamp Lumens: 8800 Maintenance Factor Not Included in Above Figures 
Light Output in % of Bare Lamps: 82.3% Average Should Not Be Assumed Higher Than .70 








AVERAGE ESTIMATED foot-candles for standard spacings of typical 4 c-c lamp lighting 


units, 
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Figures and dimensions given are for the Mitchell “Kold-Volt” unit No. 2081. 
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WARM WHITE LAMPS 


























Mm. Mil Lumens 
diam. amps. per fit. 
18 40 143 
45 158 
50 174 
60 210 
90 305 
100 326 
120 383 
22 60 192 
90 279 
100 298 
120 350 
150 425 
155 436 
160 452 
165 462 
170 , 473 
175 486 
25 60 161 
90 232 
100 250 
120 290 
150 353 
175 398 
180 412 
185 417 
190 424 
195 430 
200 435 
Secondary Number Watts 
Voltage of tubes input 
2000 2 90 
4000 4 175 
6000 6 300 
7500 8 390 
9000 10 475 
12000 12 600 


Operating at 120 milliamperes (short cir- 
cuit rating) the transformers will supply 
the shown number of 20 mm. 7-foot 9- 
inches tubes. Primary voltages can be ob- 
tained at 110, 220 or 440 volts to suit the 
requirements of the installation. 
































i 


devices for the tube circuits. 


volts. If a short tube is used requir- 
ing 700 volts for striking, the electrode 
voltage drop is a greater percentage 
than if a longer tube were used requir- 
ing 1,000 volts to strike the arc. 
The striking voltage of a 12,000 volt 
circuit operating 12,7-ft. 9-in. tubes in 
series is about 12,000 volts (this is the 
peak kick-off voltage) and will then 
operate at an rms value of around 
6,500 volts. Most transformers have 
a midpoint tap to ground in the second- 
ary which gives a peak volts-to-ground 
of around 6,000 volts for the 12,000 
volt transformer referred to above. 
Balanced transformers have been de- 
veloped which will operate two lamps 
in multiple with about 900 volts initi- 
ally across each tube and will supply 
required currents in the order of 30 
to 120 milliamperes for tubes ranging 
in diameter from 20 to 25 millimeters. 
For a four tube reflector unit, two of 
these transformers are necessary. The 
transformer is about the size of the 
present two lamp ballast used on hot- 
cathode units. When large scale pro- 
duction begins, manufacturers expect 
that an 8-foot unit using two tubes 
will be comparable in price, efficiency 
and light output to a four-foot hot- 
cathode unit using two 40-watt lamps. 
Layout and estimating methods for 
cold-cathode installations are similar 
to those employed for figuring hot- 
cathode fluorescent jobs. Factors of 
lumen output, coefficient of utilization 
and maintenance must be considered. 
Installations of open tubing on series 
circuits on the ceiling or in coves will 
have the same coefficient of utilization 
considerations as bare hot-cathode 
fluorescent or incandescent lamps. 





INSTALLATION DETAILS show how transformers are mounted and the supporting 
The items shown are those of Colonial Lighting. 


Lumen output is usually given jg 
lumens per foot of lamp. The mainte. 
nance factor selected will depend upon 
the surrounding conditions. However, 
it is important to note that if the 
unusually long life of cold-cathod 
lamps is to be utilized, the decline ip 
light output over the selected life span 
must be taken into consideration jy 
estimating average foot-candles to be 
expected in service. 

Standard industrial lighting fixtures 
involving assemblies of cold-cathode 
lamps in a reflector are figured in the 
same way as the familiar industrial 
hot-cathode fluorescent units. The 
same special consideration for light 
output depreciation during long lam 
life mentioned above also applies to 
these units. Foot-candle tables have 
been developed by the manufacturer 
for their industrial units and a typical 
set of figures are given here applying 
to the Mitchell “Kold-Volt” unit. 

The trend in cold-cathode fluorescent 
lighting seems to shape up somewhat 
like this. Two- and four-lamp units 
for all types of commercial and indus- 
trial application (lengths not yet stand- 
ardized but will probably be somewhat 
less than eight feet) will be put into 
large scale production. This wil 
bring price down. Efficiencies (lumens 
output per watts input) are expected 
to be as good as hot-cathode units 
Life expectancy and instant starting 
are favorable to cold-cathode but the 
question has arisen whether light de 
preciation over 8,000 hours burning 
life can be tolerated. Lumens output 
per fixture can be calculated and lay- 
outs and installations can be made a 
they are for the hot-cathode units. 
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Wiring for 


To meet the rigid speci- 
feations for testing air- 
craft control equipment, 
Sperry Gyroscope has in- 
stalled an extremely flex- 
ible distribution system for 


mass production testing. 


aircraft control equipment manu- 

factured in Sperry Gyroscope’s 
tew Nassau plant undergo very rigid 
final acceptance tests. Aircraft oper- 
ating conditions must be simulated and 
therefore a multiplicity of electric 
power services are required. The test 
benches which carry on the mass pro- 
duction break-in-calibrate-test proced- 
les are supplied with four separate 
ectrical services: 115 volt, 400 cycles; 
6-70 volt, 200-300 cycles; 274 volt 
de; and single phase—three phase, 
120/208 volt, 60 cycles. 


J sera con gyro-pilots and other 


Generating Equipment 


The generating equipment and the 
panels are shown in an accompanying 
diagram. The wide variety of generat- 
M8 Sources result from test procedure 
fequirements, First of all the aircraft 
‘onttol equipment must be broken-in. 

is may take several hours or several 

ys. During this break-in period the 
Volt d.c. is supplied by induction 
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Critical Testing 


SEVERAL CUBICLES of the metal-clad switchgear can be seen in fore- 
ground. D.C. panel and high-cycle panel are seen on left. Note the 
four 3-inch conduits connecting a.c. and d.c. wiring troughs. Note 
also large wiring trough above cubicles. 


motor driven m-g sets. A half volt 
either way during this period makes 
no difference. However, after the 
equipment is broken-in, it must be 
calibrated, and calibration requires pre- 
cisely 274 volts d.c., no more or no 
less. A fraction either way may result 
in complete re-calibration and re-test. 
Then following a company test, gov- 
ernment test engineers run a final ac- 
ceptance test. For all these latter 
operations, precise d.c. voltage is ob- 
tained from the battery units. 

The same holds true on the high 
cycle aircraft equipment. For break- 
in, a variable frequency (350 to 45U 
cycles at 115 volts, and 200 to 300 
cycles at 60 to 70 volts) is supplied 
to the test benches. The same source 
is used for calibrating and testing the 
200 cycle equipment which is not so 
critical; but a synchronous 60 cycle 
motor drives a synchronous 400 cycle 
generator ut 115 volts for the calibra- 
tion and final test of the 400 cycle air- 
craft control. 


In the accompanying diagram of the 
generating “room” (which is a fenced- 
in area in the heart of the testing 
section) is shown the 12-cubicle 
metal-clad switchgear. Atop the cubi- 
cles is a large trough (running the en- 
tire length) to carry the heavy circuits 
to the distribution panels located be- 
hind the cubicles facing the machinery. 

Two groups of telescoping conduit 
emerge from the cubicle trough carry- 
ing driving-circuits out and generated- 
circuits back to the switchgear. The 
conduits are carried on trapeze-hangers 
slung from the ceiling. The various 
generated circuits are measured at the 
control cubicles for amperes, volts and 
frequencies before going to their va- 
rious distribution panels. 

Only six men are permitted:to enter 
the generating area for any purpose 
whatsoever—three test engineers and 
three maintenance electricians. Jack 
Massell, chief electrician, has placed a 
log book on the control board for per- 
manent record. If a test engineer 
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D.C. 27% VOLT DISTRIBUTION panel with three tie gency condition existed requiring use of jumper. Re- 
switches and jumper. At time picture was taken, emer-  sistor unit (lower left) required to stabilize generator. 











THE TWO OPEN PANELS are for 400 cycle, three phase distribution. 
Synchronous 400 cycle feeds bus to left of double throw switches 
while 350 to 450 cycle variable frequency feeds bus to right of switches. 
Panel on the extreme right distributes 200 to 300 cycle variable fre- 
quency at 60 to 70 volts only to certain areas. 


makes an adjustment, or if an elec- 
trician enters for inspection, mainte- 
nance or repair, each must enter into 
the log book exactly what was done, 
who did it, and time and date. This 
again emphasizes the criticalness of 
exact power requirements. 


Distribution 


The d.c. panels are fed from three 
different sets of rotating’ machinery 
and two separate battery sources. 
Above the four distribution panels 1s 
mounted a set of three tie switches 
plus a jumper. With these switches 
and the main generating circuit break- 
ers in the cubicles, a very flexible dis 
tribution system is obtained. Any 
panel can be thrown onto any gel | 
erator or battery, or the total load 
can operate from any one source m 
an emergency. 

The 400 cycle panel is provided with 
double-throw switches. The synchto- 
nous 400 cycle fixed frequency feeds 
the one bus, while the variable 350 to 
450 cycle generator feeds the other 
(see picture). Thus by throwing the 
double-throw switches, the test benches 
in any area can obtain a fixed or vatr 
ble frequency. In emergencies, either 
source can carry the total load. 

The 200-300 cycle feeds directly 
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TEST BENCHES showing conduit drop to pull box disconnect switches and up to wiring trough which runs 


mounted beneath bench-top. Circuits go through fused 


through the 200 cycle panel to the 
tet benches requiring that particular 
service, 

All the wiring has been installed 
purposely heavy to reduce voltage drop 
to an absolute minimum, for the test 
bench receptacle voltage must be exact 
within a very small fraction, and must 
hot vary as load is applied. 

The resistor bank seen in one of the 
accompanying pictures is.a loading 
resistor drawing approximately 75 
amps. to give the 274 volt d.c. gen- 
frators stability during light-load_ pe- 
tiods. Otherwise, voltage variation 
would be excessive. 


Test Benches 


Conduits rise from the distribution 
panels, fan-out over the testing area, 
and drop from pull boxes to the va- 
Nous test benches. The conduit termi- 
tates in a pull box mounted on the 
underside of the test bench. All serv- 
Kes are brought into the same box 
alove by separate conduits. However, 

€ various services that go to any 
Particular bench are brought down in 
the same conduit. From the bench 
pul box, the various circuits go 
through their respective fused discon- 

neet Switches and on to receptacles. A 
“iting trough runs the entire length 
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of the bench and provides in addition 
to a raceway for the wires, a conven- 
ient mounting panel for the receptacles 
and their tumbler switches. The 
trough also acts as a backstop for 
the bench and does not protrude over 
the back edge. 

The 60 cycle service is also supplied 
through the same conduit as are the 


200 cycle | 400cycle panel 
parie/ and trough 


length of bench. Receptacles are mounted in trough side. 


test services. Three phase, four wire 
120/208 volt service gives the tester 
use of any type of hand tool whether 
single or three phase. By having 
the four wires at the junction box, 
the face plate of the receptacle can be 
changed to accommodate either single 
or three phase without pulling addi- 
tional wire. 


PLAN SKETCH SHOWING. switchgear, panels, troughs and distributing 
conduits. Generating equipment, cable and conduit sizes are as noted. 
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DUST TIGHT MOTOR is given a 10-day, full load, dust-tight and over- 
heating test in UL dust chamber. Test results determine motor’s suit- 
ability for use where grain dust, flour and the like are present. 
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rETY 


Underwriters’ Labora. 
tories, Inc. rounds out a half 
century of safety service tg 


the public. Its “know by 


test”’ 


philosophy and sciep 
tific development of safety 
standards has fostered public 


confidence and _ acceptance 


of electricity as a servant, 


Above 


FLUORESCENT FIXTURE of dust-tight 
type is tested for use where coal, co 
and other carbon dusts are present. Ten- 
day test with carbon black blown against 
vulnerable points and thermocouples 
record heating, duplicates months 
years of operating conditions. 


Upper Left 
OVERLOAD TESTS at 150 percent rated 


current are given electrical switches. 
vere arcing of this unit caused molten 
copper to be thrown through openings m 
switch case. 


Left 
BUSWAY IMPACT TEST determin’ 


sistance of emergency 20 gauge 
metal housing against impact damage. 
50-lb. weight on a 30-inch radius i 
swung through a 60 degree are sUPi 
the damaging blows. 
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WIRE LABORATORY conducts exhaustive tests on con- 
ductor insulations. Oven, oxygen bomb, chemical, ac- 
celerated aging, carrying capacity and other tests com- 
od the testing cycle for all types of wires, cables and 


Chicago’s first World’s Fair, 

marked the debut of a lavish dis- 
jlay of incandescent electric lighting— 
itesh out of Edison’s laboratory. Un- 
‘ortunately for the Fair, but fortunate 
or the future of the struggling electri- 
al industry, a number of fires—some 


[ci Columbian Exposition of 1893, 


g‘aused by this “new-fangled” lighting 


~developed. Boston insurance inter- 
SIs sent an engineer to investigate. 
Out of it developed the realization 
that, unless properly controlled and 
ised, electricity was hazardous to life 
aid property and that some means 
ad to be found to determine safe 
limitations for equipment used to har- 
ss this newly developed source of 
energy, 
a 1894, Underwriters’ Labora- 
iam a Nc., was organized with Wil- 
: ateniry Merrill, the investigating 
"gineer, its founder-president. Three 
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years later the first edition of the 
National Electrical Code—the “Bible” 
of every electrical man—was drawn 
setting forth rules and regulations for 
the installation of equipment approved 
by the Laboratories. The combination 
of these media provided a set of stand- 
ards that correlated the few scattered 
regulations then existing and provided 
manufacturers with a single set of test 
specifications which their equipment 
must meet to be considered safe. With- 
out these, public reaction to a poten- 
tial hazard may never have permitted 
the electrical industry to attain its 
present day position. 

Since its inception, Underwriters’ 
Laboratories, Inc., has come a long 
way. Its first home, complete with 
about $350 worth of electrical equip- 
ment, was a one room laboratory above 
a Chicago fire station. Today, the 
main testing station and headquarters 


explosive gas mixture. 
housing must confine explosion and not. explode gas. 


VEARS of SAFETY SERVICE 





EXPLOSION-PROOF TESTS on electrical equipment 
are made in this laboratory. Here, both fixture and 
wood box (representing factory area) are filled with 


That in fixture is ignited and 


in Chicago—one of the best examples 
of fire-resistive construction in the 
world—covers 130,000 sq.ft. of floor 
area for 17 departmental laboratories. 
Three additional testing stations com- 
plete the picture—one in New York 
City handling electrical, fire alarm and 
burglary work; one in San Francisco 
handling primarily electrical work; 
and a high explosives testing station in 
the-open country some 35 miles from 
Chicago. Total testing station equip- 
ment, buildings and land now approxi- 
mate one and one-half million dollars— 
a far cry from the original fire house 
laboratory in 1894, 

Field service is provided by tech- 
nical inspectors emanating from branch 
offices in 185 cities in the United States 
and Canada; London, England; and 
Hilo and Honolulu, Hawaii. These 
men annually make some 85,000 visits 


[Continued on page 167] 


57 








EDITOR Als W. T. Stuart, Editor 





Repairs Cut New 
Requirements 


Fractional horsepower motors are 
among the most critical components in 
war industry. They are used by the 
dozens on every bomber and fighter 
and by the hundreds on every ship. 
Critical war industries use them by 
the thousands. The numbers that are 
available for even the most urgent 
civilian repairs are nowhere near 
enough to supply the need. 

Every fractional horsepower motor 
that can be repaired and placed back 
in service is, consequently, urgently 
needed to keep the home front sup- 
plied. It has been estimated that about 
three million motors will require re- 
pair this year of which about one mil- 
lion will involve major repairs such 
as rewinding. 

Frictional horsepower motor repair 
is a highly specialized job. Shops which 
have worked out successful and eco- 
nomical methods invariably set up a 
separate department with specialized 
tools and routine. Other shops, with- 
out such specialized equipment and 
with storage space already piled high 
with waiting work in the integral 
horsepower sizes, have been reluctant 
to tackle the added burden of fractional 
repairs. And price ceilings further dis- 
courage those who would like to help 
fractional horsepower repair needs. 

While there is little prospect of re- 
lief in manpower, an overhauling of 
the price ceilings is entirely practical. 
A better chance for profitable opera- 
tion would bring more shop facilities 
into the urgently needed fractional 
horsepower repair field. 


Awards Stimulate 
New Thinking 


During the past year a committee 
of the National Industrial Service As- 
sociation has been studying and rating 
suggestions for new shop practices 
from employees of member shops over 
the country. Three awards were made 
at the annual meeting of the organiza- 
tion in Cincinnati last month. The 
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program and awards will be continued 
to stimulate better shop methods. 

It seems to us that the NISA award 
plan fills a real need in the motor shop 
field. Recognition to the man in the 
shop is good for the progress of the 
industry and stimulates others to use 
their genius and special talents to im- 
prove their own methods. ; 

The NISA award is a splendid proj- 
ect, fairly and expertly administered 
and brings practical benefit to the 
whole industry. 


Hear The Farmer 


There is a keen appreciation of the 
vast postwar market awaiting develop- 
ment in the rural electrification field. 
The electrical industry is realizing that 
it has just scratched the surface of this 
market that represents approximately 
20 percent of its customers. Private 
utilities predict they can build 40,000 
miles of rural lines serving 175,000 
farms immediately materials are re- 
leased. REA plans will boost this 
mileage. The eventual goal is to reach 
the 34 million non-electrified farms in 
the United States today and to promote 
improvements on the existing 24 mil- 
lion electrified farmsteads. 

To reach this goal one salient point 
must be carefully considered. The 
farmers’ problem is different. Farm 
wiring and equipment are not housed 
in well heated, controlled condition 
areas as in industry and urban applica- 
tions. Geographical location and the 
products of the specific farms are im- 
portant factors affecting the use of 
electrical equipment in rural areas. 
Equipment made for industrial and 
urban areas will not always work on 
farms. 

Who then can best advise manufac- 
turers as to the farmers needs? None 
other than the farmer himself— 
through the numerous agricultural ex- 
periment stations, the American So- 
ciety of Agricultural Engineers, state 
and local farm groups where electrical 
problems can be aired. Minnesota took 
the lead in this respect when they 
organized the Rural Electrical Equip- 
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Electrical Industries where the mani 
facturer, the engineer, the electrical jp 
spector, the electrical contractor, th Adver' 
distributor and the farmer himself ws Contra 
meet to discuss the needs for ne 
equipment or improvements on exist 
ing electrical farm equipment, 

We need more of this, not only on 
a national or state basis—but on; 
local basis in each farm area, Thew 
local industry representatives show) 
get together with the local farm 
at a round table or in the village stor 
to discuss their electrical needs. 0s 
of it will come the suggestions anf 
ideas manufacturers will need to pr. 
duce equipment that will stand 
under rigorous farm conditions: that 
will serve the farmer best. 

If we are to reach and saturate this 
vast farm market, the farmer must kk 
heard. 
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Watch The High 
Cycle Field 


The operation of wood-working m- 
chinery and some automobile assembly 
tools on alternating current frequencies 
higher than 60 cycles has been a wel 
known utilization of the “hi-cycle’ 
spectrum for many years. By gentt- 
ating at higher frequencies the 36! 
r.p.m. limitation of a two pole motor 
at 60 cycles can be eliminated and 
much higher speeds obtained. The 
simple and sturdy squirrel cage motor 
design can be employed and compat 
tively high hp. ratings obtained The» 
units which are physically tiny. — tat ta 

High speed with compact and light a 
motors is however only one phase pd 
the potentialities in hi-cycle that will a 
find inevitable development in, postwat anal « 
industrial processes. Induction heat- cag 
ing is another. Welding methods nov cles 
in use employ electronic tubes to °F), A 
“shots” of an accurately controlled isla ; 
number of cycles. These thin metals lading 
can be welded without burning. *™ over the 
thyratron, however. could dole owt tid ide 
one cycle of 600 a second quite as f their 5 
cisely as one of 60. The impact of elet lands, 
tronics on industrial apparatus ™ 
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rapidly stimulate many new applica- 
Kons in the years to come. 
And as hi-cycle finds broader use it 


impedance becomes a considerable fac- 
yor inviting the development and ap- 
plication of distribution methods de- 
signed for minimum reactance losses. 
The wiring demands expert and skill- 
fy| installation. It’s a field to watch. 


Advertising The 
(ontractors Service 


A strong promotional campaign to 
gl the services of qualified electrical 
entractors to industry and business 
wecutives has been proposed to the 
nembership of the National Electrical 
Contractors Association. It has now 
gone out to the Chapters for ratifica- 
in. The plan proposes a series of 
aivertisements in important business 
ad technical journals reaching top 
matagement men in the construction 
industry and in the factory. 

The campaign and the media se- 
lected is well thought out. And right 
now it is vitally important to get the 
contractor’s story before every busi- 
ness man concerned with reconversion 
and postwar problems. The proposal 
plan should be given the green light 
and full support from every member. 


Foreign Service 


A number of American electrical 
contractors have handled important 
jobs in distant places, many of them 
highly secret, all of them involving 
new problems of material and labor 
supply and unusual working conditions. 
When the time comes for our country 
0 take a greater part in world com- 
merce—and it is inevitable that we 
shall—the experience of these firms 
will provide a strong foundation for 
handling work in foreign lands. 

The prospect of foreign work is one 
that should be considered very seri- 
ously in our postwar planning. Ameri- 
1 construction methods have im- 
essed the world. And the extensive 
se of construction machinery makes 
treet competition with other nations 
‘ntitely practical. 

t American electrical wiring ma- 
ae and apparatus are to take a 
Pe & part in postwar reconstruction 
er the world it is logical that Ameri- 
> aaa contractors will carry 
i Specialized methods to other 
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ust inevitably affect wiring. Reactive. 


Let's Have A 
White List 


Jobbers who sell to anybody with a 
letterhead at contractors cost have 
been standing in the way of a clear 
cut distribution policy too long. It was 
to be expected that wartime scarcity 
and priorities and price control would 
correct the practice. But it goes on. 
And it will continue to rise up and 
confound our plans and policies until 
we are willing to recognize it for the 
great evil it is and stamp it out. 

The problem is at its worst in 
fluorescent lighting equipment. The 
unit sale is larger than with incandes- 
cent units. The material-installation 
ratio is also greater. So the jobber is 
tempted to sell direct, especially if the 
contractor involved is not one of his 
regular customers. And ihe purchaser 
promptly swings toward the lowest 
price. He must be realistic. He can- 
not, will not and should not solve our 
distribution problem for us. 

If any customer can call the jobber 
and receive exactly the same price as 
the contractor, the contractor cannot 
compete. He is forced into one of 
three courses of action. He can— 

1, Pad the labor mark-up to cover 
the costs of handling the fixtures sup- 
plied by the customer. 

2. Refuse to handle 
lighting jobs, or 

3. Sell a competitive line of fixtures 
bought directly from the manufacturer 
at jobbers cost. 

None of these alternates to realistic 
distribution policy are fundamentally 
sound. All introduce factors into the 
overall problem of modern lighting 
that should not be there. The great 
opportunities in postwar lighting can- 
not be approached effectively with a 
muddled and complicated price system. 
Each of the major elements in the dis- 
tribution scheme can contribute to 
creative market development. And 
each should have appropriate compen- 
sation for his services. The lighting 
equipment manufacturer, the electrical 
wholesaler and the electrical contrac- 
tor have a job ahead that can be ade- 
quately handled only by team work and 
crystal clear price policy. 

Black lists and cooperative buying 
organizations run by contractors have 
been proposed. But why not a “white 
list” of wholesalers who are ready and 
willing to accept responsibility for 
sound distribution policies backed and 
policed by the manufacturers and loy- 
ally supported by the contractors. It is 
practical. It is realistic. It is: plain 
common sense. 


“labor-only” 


Washington 
Notes 


> Manpower ranks as No. One prob- 
lem of the moment as this column is 
written. Confusion over draft policy 
is a headache but could have been pre- 
dicted. Deferments were never in- 
tended to provide exemption from 
military service but only to allow or- 
derly replacement of young men in in- 
dustry. Can war and essential needs 
be met under the stepped up induction 
program? Top WPB men believe that 
they can. 

> Deferments for men under 26 are 
limited now to a few highly critical 
programs. If the armed forces take 
the 26 to 30 year old men on the same 
basis—and there are some predictions 
that this will be the next step—there 
will be trouble on the production front. 

Some sharp criticism of manpower 

shortage reports has been heard. There 
is apparently no way that individuals 
can learn where the critical shortages 
exist excepting in their own communi- 
ties. While round-up statements show 
the problem on a national scale, serious 
shortages in direct war work occur in 
a relatively few communities. 
P Construction volume for January 
1944 was $315,793,000, nine percent 
less than December 1943. This volume 
comprised four major classifications; 
(1) military, $78,506,000; (2) indus- 
tria] expansion, $66,059,000; (3) hous- 
ing, $75,000,000 and (4) all other, 
$96,228,000. 

Expansion of government financed 
industrial facilities including construc- 
tion, machinery and equipment totaled 
$165,151;000 in January of which $109,- 
092,000 was machinery and equipment 
and $56,059,000 was factory construc- 
tion. D.P.C. volume was $123,687,000 
or 75 percent of the government 
financed total. 

Preliminary estimates of total con- 
struction volume for 1944 add up to 
$3,700,000,000 or 28 percent of the 
1942 volume. Cessation of hostilities 
with Germany in 1944 would lift the 
estimate somewhat. 

P Only new items of civilian goods to 
be brought back into production this 
year will be articles using compara- 
tively small quantities of material, re- 
quiring little manpower, and con- 
tributing more time and energy to war 
workers for their jobs. There are 
no early prospects for refrigeration, 
vacuum cleaners or radios. 

> Restrictions on the use of metal in 
industrial incandescent lighting fixtures 
have been lifted. Restrictions on 
residential types have been relaxed. 
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PRACTICAL METHODS 


DISTRIBUTION TROUGH 
SPEEDS CABLE JOB 





INDUSTRIAL 


A. A. Adcock, plant superintendent 
of the Richmond Engineering Com- 
pany, Richmond, Va. made an easy job 
of pulling in 8400 feet of 500,000 cir 


mits cable for welder distribution. 
With the absorption of government 
contracts, Richmond Engineering’s 


welding load shot up and a much heav- 
ier distribution was needed for the 
three phase 440 volt circuits. Three 
circuits were added in the 600 foot bay 
and two circuits were added to the 500 
foot bay. The actual time of pulling in 
8400 feet was eight hours, requiring 
the labor of only two men. 

To make a quick, easy job of it, Mr. 
Adcock designed a distribution trough 
to be made up in short sections eight 
inches wide and ten inches deep. The 
cover was made 34-inch deep and 
slightly under eight inches wide bent 
to give mechanical strength. A thin- 
gauge steel was used in the fabrication. 
After each section had been formed, 
the cover was tack-welded to the 
trough. Holes were then punched to 
accommodate y;-inch stove bolts on 24- 
inch centers, 


BRIEF ARTICLES about practical methods of installation and mainta 





~ electrical wiring and equipment and up-to-date estimating and office 
tices. Readers are invited to contribute items from their experience to 
department. All articles used will be paid for. 


A crack or two with a wooden mallet 
would then break the tack welds, and 
both cover and trough were marked for 
identification. In this way alignment 
of holes was perfect, facilitating the 
bolting of covers into place. This gave 
an extremely rigid rectangular trough 
that could easily carry the span load 
without danger of buckling. Internal 
bracing was thus obviated, allowing 
cable to be thrown in rather than 
threaded in. 

Sections were then welded end to 
end. Triangular brackets were welded 
to each building column. The trough 
was then set in place and welded to 
the brackets. Everything was now 
ready for pulling cable. 

Fortunately, two overhead traveling 
cranes were located in each bay. A 
reel of “able was hoisted onto the cat- 
walk of one crane and set onto a pair 
of horses for unreeling. Then while 
one man unreeled cable as his crane 
traveled up the bay, a second man on 
the following crane threw the cable 
into place in the trough. At the end 
the cable was cut and the cranes re- 
turned to the lower end for a duplicate 
procedure. 

Nine runs in the 600 foot bay sup- 
plied three circuits and six runs in the 
500 foot bay gave two circuits. 





SECTIONS OF TROUGH are welded together. Triangular supports are welded to 

each column and trough is tack welded to support. Taps are taken off by blocking 

cables up from bottom, while burning bole in trough. Conduit is then put in place 
by use of two thin adapter plates, lock-nut and bushing 
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MERCURY LIGHTING units a 
Alcoa’s New York City plant are hung 
from messenger wire running the entire 
length of the pot-line buildings. Trans- 
formers are mounted on steel plates 
which are bolted to building girder. 
Plugs and receptacles permit easy % 
moval of either or both fixture and 
transformer. 





To tap in for a branch run to a new 
welder, the cover is removed from the 
proper section, the cables are blocked 
up out of the way, a hole is burned 
through the bottom of the trough and 
conduit is then set into place by the 
use of two adapter plates, a locknut 
and bushing. 


CORRODED WELDER TUBES 
EASILY MAINTAINED 


MAINTENANCE 





Even equipment which is practically 
maintenance - free under peacetime 
operating conditions may now requir 
some maintenance precaution to meet 
an emergency situation, which 3 
strictly a wartime problem. 

Such is the case with the Allis- 
mers Weld-O-Tron arc welder. 
dreds of operators who are successt : 
welding many kinds of thin metal 
in aircraft, shipbuilding and scores ° 
other industries reported no mainte 
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No. 2 of a series 


published by SYLVANIA 
for all users of 
fluorescent lighting 


HOW TO GET FULL LAMP LIFE 


Average rated life of good-quality fluorescent lamps 
is 2500 hours for the 40-watt size — 3000 hours for the 
100-watt size. But the life of individual lamps may 
vary as the chart shows: 


° 
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80 20 
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40 60 


30 70 


20. 80 


10 90 
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PER CENT OF INITIAL LAMPS SURVIVING 


100 
0 20 40 60 80 100 120 140 160 180 


PER CENT OF RATED AVERAGE LIFE 





And actual operating conditions seldom are as favor- 
able as controlled laboratory tests. Nevertheless, these 
average rated life figures will help you estimate how 
many lamps you will normally replace every month. 
Simply use 2500 or 3000 hours as indicated in this 
formula: 





No. of lamps X average 
Expected burning hours per month 


lamp renewals Samm 





Rated average life of 
lamps in hours 


per month 











PER CENT OF INITIAL LAMPS BURNT OUT 


operating hints 


If your actual monthly replacements consistently ex- 
ceed the calculated figure in your own formula, it will 
pay you to check these five factors, which shorten 
lamp life: 


1. TOO FREQUENT STARTING: Average rated life 
is based on lamps operating for not less than four 
hours every time they are started. More frequent start- 
ing dissipates the filament coating vital to fluorescent 
performance — and thus shortens lamp life. 


2. DEFECTIVE STARTERS: Starters that are not work- 
ing properly may cause the lamp to blink off and on, 
a condition that also shortens lamp life. Sylvania 
Starters cost only a few cents and should be replaced 
as necessary to protect your lamp investment. 


3. VOLTAGE VARIATIONS: Fluorescent lamps are 
made to operate within specified ranges of voltage — 
for example, 110-125 volts. Variations within the spec- 
ified voltage range do not seriously affect a lamp. But 
at voltages much below the range, starting becomes 
uncertain, and there is an excessive drain on electrode 
material — with a resultant toll on lamp life. Above 
the normal range, there is also a life-shortening effect. 
In addition, light output also is affected by voltages 
outside the normal range. 


4. LOW TEMPERATURE: Fluorescent lamps are de- 
signed to operate most efficiently between 60 and 90 
degrees Fahrenheit. If low temperatures are unavoid- 
able, lamps may be protected with enclosed fixtures, 


5. EXCESSIVE VIBRATION: This 
reduces lamp life and can often be 
prevented or minimized. 


For Additional 
Maintenance Information 


Send for this Free Booklet 
100,000 already distributed 





SYLVANIA ELECTRIC PRODUCTS INC. 


“Fluorescent at its Finest’’ 
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SALEM, MASSACHUSETIS 


HWUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 
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RECTIFIER TUBE bases which are no 

longer nickel-plated can be easily main- 

tained by removing corrosion with steel 
wool or emery cloth. 


nance problems, until a metal shortage 
forced a minor change in manufactur- 
ing. Now that rectifier tubes used in 
this unit are no longer being nickel- 
plated, new tubes have a tendency to 
corrode at their bases. 

But the solution is easy. Good con- 
tact can be maintained if the bases 
are brushed about every six months 
with a small piece of steel wool or 
emery cloth. 


SIX THINGS TO REMEMBER 
WHEN USING SOLDER 


INDUSTRIAL 





Today’s solder decidedly differs from 
pre-war solder, and so should solder- 
ing technique. Previously, solder was 
composed of tin and lead in about 50-50 
ratio; today, except for certain appli- 
cations, solder contains not more than 
20 percent tin, with perhaps small 
amounts of silver, bismuth, antimony 
or tin. Today’s soldering technique 
calls for a hotter soldering iron, and 
attention to certain details. 

1. Keep your work clean. Guard 
carefully against varnish, grease, oil, 
dirt, rust, or corrosion products. They 
prevent the flux from acting and the 
solder from alloying with the parent 
metal. 

2. Keep in mind that the ‘purpose 
of the soldering iron or torch is not 
to melt the solder but to heat the work 
until the solder will flow when applied 
to the work. 

3. Keep the soldering iron clean and, 
to have the quickest possible heat trans- 
fer from the iron to the work, have the 
tip designed actually to fit against the 
work, 

4. Investigate 


different methods 
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available for doing the work—hotter 
electric iron, high frequency, or carbon 
resistance soldering tools may do the 
job better. 

5. Design your joints to have 0.003 
to 0,005 in. solder thickness, and so 
that the two parts overlap. Lap or 
seam-type joints are better than butt- 
type joints. Have the solder fill the 
seam completely. Heavy fillets add 
little strength to the joint, and waste 
solder. 

6. Don’t hand a new solder, a flux, 
and a soldering job to a workman and 
expect a perfect job the first time. 
Let him get the “feel” of the new 
material. Don’t give up a new solder 
after one unsuccessful trial —-the 
chances are your technique is not 
what it should be for that particular 
solder. 

These soldering suggestions come 
from the metallurgy committee of the 
General Electric Co. 


POWER FED 
MACHINE LIGHTS 





WIRING 


In order to secure the best possible 
lighting at the actual work area, the 
Tool Steel Gear and Pinion Com- 
pany, Cincinnati, Ohio supplements its 
fluorescent general lighting system 
with incandescent local lighting units 
mounted to the individual machines. 
Normally such units would be fed from 
the general lighting system, involving 
masses of conduit, wire, drop cords 
and the enormous amount of trouble 
shooting such a system might incur. 

To avoid all of this, the local light- 
ing units, generally of 50-watt size, 
are individually fed from the power 


LOCAL LIGHTS on 
machine tools are fed 
by a small individual 
transformer connected 
to the power circuit 
serving the machine. 
Scheme saves critical 
materials and reduces 
maintenance chores. 













circuit serving the machine, The shift 
from the 220-volt, 3-phase power ty : 
the 110-volt, single-phase lighting ¢jp. a 
cuit is made through individyal 075 
kva, transformers mounted directly 
above and connected to the line side of 
the motor starter. In the more moderg 
starters, where the enclosures Provide & 
more working space, 3-phase fuse 
blocks are installed to protect the trans. 
former and to prevent the use of these 
local lighting outlets for electric drills 
Maintenance time on local lighting 
systems of this type is materially re. 
duced. If a unit should go out, the 
trouble is immediately localized to thf | 
particular unit on that particular m 
chine and no other units are affected, ; 
There is no need for checking over in. § 
volved circuits to locate the fault, : 





GROUNDING OUTLETS IN 
NON-METALLIC SYSTEM 





















When the Oak Ordnance Plant was 
constructed in Illinois some time ago, 
conduit was more scarce than the 
proverbial hen’s teeth. However, the 
armed forces were clamoring for am- 
munition so the plant had to be com- 
pleted in the quickest possible time, 
Engineers on the job decided to use 
what materials were at hand to get the 
plant in operation. Hence the interior 
distribution system was installed in 
non-metallic, sheathed cable. Dust-tight 
and explosion-proof outlets were in- 
stalled wherever there was danger of 
electric arcs or flashes. (Although not 
a conventional explosion-proof instal- 
lation, it was designed as an emergency 
“duration” expedient under the super 
vision of competent engineers, deemed | 
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i Over in- Here's the last word in.a voltage tester. Designed to 

fault, indicate Voltage, Frequency, Type of Current, etc., 
you'll find many other uses for it yourself, as you work 
with it. Rugged, dependable, simple to operate and 
most economically priced, it will serve you well for 
many a job. Four individual G.E. neon bulbs used in 
conjunction with a network of resistors provide most 


—wikitt B of the services necessary in all industrial electrical 

Plant was maintenance. The unit weighs but five ounces and 

time ago, measures roughly 134” x 5” x 1%". Itwas designed to 

than the §  fesist tough handling and the neon bulbs are pro- © MODEL 590 
ever, the tected against pike) by snug. syeeeeronny housing.  —... y 
y for am- ican 


be con | HERE ARE A FEW OF THE IMPORTANT 
bie tie F FACTORS YOU CAN DETERMINE: 





“SIMPLICITY OF OPERATION 











ad to use 

to get the F  ¥. Whether the voltage is 110, 220, 440 « or 660 Volts. 

e interior fF 2 If the current is A.C. or D.C. - 

talled in | 3: Which leg is “grounded”, : oe NO METER — NO SWITCHING — NO TIP 
| Alf the fuse is “blown”. 8 i ‘ i . 

Dust-tight 5. When one side of an appliance or motor connected fothe «= JACKS ARE NEEDED wine Nose sibs ~~ 

na a line under test is ““grounded”’. 4, .:) tage tester. To use, all you have to do is con- 

anger 0 6. If the appliance, motor, etc., connected in the line is “open®”. — oe a : 

ough not 7. If the frequency is 25 or 60 cycles*”. hect the test prods across any line and instantly 

yf instal- 8. pagonn y leakage between a motor and ...., you know the voltage, frequency and other 

bd e - . e,e : ” - * 
nee 9. When a three phase motor is Bee oe conditions on the line. 


1 super 
, deemed 


erratically due to a “blown” fuse*. . 
*Not illustrated. 


. SEND FOR THIS VERSATILE, STURDILY BUILT, LONG LIVED TESTER TO- 
y _ DAY. SHIPPING WEIGHT 1 POUND, COMPLETE WITH INSTRUCTIONS. 





For further details write to Dept. EC 


SUPERIOR INSTRUMENTS COMPANY 
227 FULTON STREET . NEW YORK 7, N. Y. 
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JUNCTION BOX feeds two circuits of 
lighting units on opposite sides of a con- 
crete partition in area where smokeless 
powder shells are filled. Note how box 
is grounded to fourth wire of the non- 
metallic sheathed cable. 


safe for the powder dust hazard that 
existed, and is operated under a most 
rigorous maintenance program. ) 

Since the buildings are of wood and 
asbestos siding construction, the prob- 
lem of adequately grounding the metal- 
lic explosion-proof and vapor-tight 
outlet and junction boxes arose. In the 
case of the power circuits, four-wire 


2-hole 
Romex strap 
2*6" from 

outlet 


= 


Synthetic 
non-metallic 
sheathed 

---cable 
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“Rubber 
gromme? 











RUBBER GROMMETS incorporated in 
threaded hubs of fittings make a dust 
tight fit where non-metallic sheathed 
cable enters outlet. Ground conductor is 
carried back through grommet and fas- 
tened under outlet mounting screw. 
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non-metallic sheathed cable is used 
with the fourth insulated wire serving 
as a grounding conductor. The same 
scheme was used on the lighting cir- 
cuits to provide a continuous ground 
between outlets. These in turn were 
tied in with a ground network in the 
floors of the buildings. 

The problem of making a dust-tight 
installation where the non-metallic 
sheathed cables entered outlets was 
solved by using specially designed rub- 
ber grommets in the outlet hubs (see 
detail sketch). Where switching de- 
vices were encountered, conventional 
explosion-proof sealing fittings with 
ordinary cable clamps were installed. 


KNOWLEDGE OF CIRCUITS 
AIDS TROUBLE-SHOOTING 
D-C CONTROL—NO. 2 


BY L. E. MARKLE* 





CONTROL 


Fig. 4 is similar to Fig. 2 except the 
neutralizing winding has been omitted 
on contactor A. The accelerating con- 
tactor A is of the magnetic-flux-decay 
type. It is spring closed, has a single- 
winding coil, and a high-grade mag- 
netic circuit. A shim of non-magnetic 
material is included in the magnetic 
circuit to reduce the effect of perma- 
nent magnetism. Thus, the contactor 
armature will not be held closed indefi- 
nitely. The rate of decay of flux de- 
pends on the amount of copper used in 
a damper winding. Therefore the 
maximum time obtained depends upon 
the number of copper rings used in the 
damper winding inside the coil. By 
adjusting the spring pressure, the op- 
erating time of the contactor can be 
changed over a certain range depend- 
ing on the number of copper rings 
used. 

Fig. 5 shows one way to obtain 
dynamic braking. Control circuits have 
been omitted, but they are duplicate of 
those in Fig. 2. Line contactor M has 
two poles, one normally open and the 
other normally closed. Both poles are 
equipped with an operating coil and 
are on the same armature, which is 
hinged between the contacts; that is, 
they are mechanically interlocked. 

In starting, when M closes, MA 
opens. Then when the STOP button 
is pressed, M drops out and MA closes. 
Coil MA is energized by the counter- 
emf of the motor armature when the 
motor is running. It cannot close con- 
tacts MA while coil M is energized. 
The motor, now acting as a generator, 





* Control Engineer, Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. 
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is connected to the braking resist 
through closed contact MA. Conta 


comes to rest. 

Fig. 6 represents the use of a sep, 
rate spring-closed contactor for 
namic braking. Pressing the STAR 
button energizes coil Am which ope 
contact A, closes contact Aa whid 
energizes coil DB, which in turn open 
contact DB and closes contact D 
When DBa closes, coil M becom 
energized, line contact M closes, M; 
closes establishing a holding circui 
Maz opens de-energizing coil Am, 3 
An starts timing. At the preset instar 
the contactor armature of A drops o 
closing contact A _ shorting-out th 
starting resistor and the motor comd 
up to full speed. 

Pressing the STOP button de-ene 
gizes both coils M and DB, contact} 
opens at the same instant that contad 
DB closes, and dynamic braking is a 
plied to the rotating armature. 

The arrangement in Fig. 7 is used 
secure a quicker response of motor fp 
more accurate inching. Note that whe 
the line disconnecting switch is close 
coil 1Am is energized immediate 
without the pushing of any START» 
INCH buttons. Thus 1A opens, 
closes energizing 2Am which opens 
and closes auxilliary contact 2Aa. Nor 
when the INCH button is pressed ca 
tactor DB picks up immediately, op 
ing DB, closing DBa and then © 
tactor M picks-up, closing line co 
tactor M and the motor starts. In th! 
manner there is no delay after 
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INSIDE—note the trim 
compactness and 
ample wiring space. 
OUTSIDE — modernly 
streamlined cover 


with rocker design 
handle. 
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All BullDog Safety Switches have two important (and exclu- 
sive) advantages which assure more positive action, greater 
safety and longer life. 

First, the Vacu-Break principle gives arcs no space in which 
to breathe — snuffs them out before they start. 

Second, the Clampmatic mechanism — bolt-tight in the ON 
position—makes possible an easy, quick release when thrown 
OFF. This is accomplished by the energy stored in the clamp 
springs which help the handle operating spring “break” the 


contacts with almost automatic ease. 


Send for descriptive Bulletin No. 415, giving complete information. 








NNEX 
X 177, R. PK. Al 
DETROIT 32, MICHIGAN 


i cts of 
Dog Electric Produ 
ats, Ltd., Toronto, Ont. 


Field Engineering Offices | 
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ALSO MANUFACTURERS OF 


SAFTOFUSE PANELBOARDS + SWITCHBOARDS - CIRCUIT MASTER BREAKERS ° 
BUSTRIBUTION DUCT, for “plug-in” power * UNIVERSAL TROL-E-DUCT, for flexible 
lighting * INDUSTRIAL TROL-E-DUCT, for movable “loads.” 
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tactors 1A and 2A are already ener- 
gized and open. 

For a regular start, 1A and 2A are 
open, and pressing the START button 
first energizes coil CR closing CR; 
which establishes the holding circuit 
and also closing CR:. Since 2Aa is al- 
ready closed (coil 2Am being already 
energized) contactor DB picks-up, 
opening contact DB, closing DBa 
which energizes coil M and closes line 
contact M, closes auxilliary holding- 
contact Ma. and opens contact Mai. 
Opening Ma, de-energizes 1Am de- 
starts 1An timing. After the preset in- 
terval, 1A closes, 1Aa opens, 2Am de- 
energizes, 2An times, and after the 
proper interval closes contact 2A. The 
motor then runs at full speed. 

Pressing the stop button, de-ener- 
gizes CR, opens CR, which de-ener- 
gizes M and DB; line contact M opens, 
DB closes and dynamic braking is ap- 
plied to the motor armature. 


CAPPED DRILLS 
CATCH DIRT 





WIRING 


That well known household acces- 
sory and “plumber’s .helper”—the rub- 
ber suction cup used to disgorge 
clogged drains—has been turned into 
an “electrician’s helper” by A. C. Loyd 
of Loyd Electric Company, San An- 
tonio, Texas. 

Mr. Loyd removed the handle, 
punched a hole in the neck of the cup 
and placed it over the shaft of star 
drills and other drills used on concrete 
or plaster ceiling work. When using 
it, the electrician holds the cup and 
drill in his left hand and the hammer 
or electric drill,‘ whichever the case 
may be, in his right hand. The cup, 
when equipped with a bit of dampened 
waste cloth and held close to the ceil- 
ing, will catch all dust and drillings 
that formerly dropped to the floor. 

This little “gadget” is now standard 
equipment for all Loyd electricians. It 
has proved to be a considerable time 
saver on jobs where a coating of pul- 
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COOL, LLL 
“-Plaster or 
concrete salig 


kubber suction cup 
from plumber'’s plunger 
contains piece of damp 
waste cloth 

















Suction cup on driff 
catches plaster or 
concrete 





CATCH-ALL CUP for ceiling drilling 
applications prevents coating of pulver- 
ized plaster or concrete on equipment 
below. A rubber drain suction cup with 
a hole punched in the neck and a bit of 
dampened waste cloth does the trick. 


verized plaster or concrete on rugs, 
desks and machinery is highly unde- 
sirable—in offices, food plants, areas 
where precision machine tools and 
equipment are used, and similar appli- 
cations. And the psychological effect 
on the customer who sees the elec- 
trician take this precaution is a reward 
in itself, 


PLUG-IN 
GROUND DETECTOR 





INDUSTRIAL 


Ground detection is one method of 
determining grounded conditions on 
power systems before any appreciable 
damage can occur. With this in mind, 
the Tool Steel Gear and Pinion Com- 
pany of Cincinnati equipped Flex-A- 
Power circuits in its plant with plug-in 
type detectors. 

Termed neutralized Flex-A-Plugs 
by the manufacturer, these units en- 
close suitable resistors connected to 
ground to provide a discharge method 





for transient voltages which may build 
up on the secondary system, Taps 
from the resistors are extended 
~three sockets accommodating nem 
glow lamps in the enclosure cover, 
The ungrounded side of each resistor 
is connected to one phase of the up. 
grounded power system. Such detector 
plugs are generally mounted to the eni 
of the duct run. 

Under normal operation, with m 
ground on the system, all three lamps 




































VISUAL WARNING of a grounded 
feeder is given by this detector plugged 
in at the end of a feeder duct. All lamps 
glow under normal operation. If one 
goes out, there is a ground on that par- 
ticular phase. 


220 or 440 volt, 3-phase 
ungrounded system 




















220 V. fap*--~ 
440 V. tap 
Lamp socket 
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SCHEMATIC DIAGRAM shows hook: 

up for ground detector lamps and - 

tralizer resistors in the unit illush 
above. 










glow with an equal intensity. If one 
lamp should go out, it indicates they | 
presence of a ground on that particular 
phase of the system. This may be ™] 
the duct run itself or on any piece“) 
equipment connected to the run. One i 
a ground condition is detected, ty 
merely a question of running it dow 
and correcting it. Operators 
vicinity of the detector can be cautl 
to occasionally glance at the untt 
report if one of the lamps 1s out. 
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to fill many needs... 


















The wide range of cables made by Hazard provide for many problems met in the 
course of the day’s work. Here are examples, designed for specific requirements 


may build a : c i 

em, Tap and built to withstand a number of severe conditions. Hazard research and expe- 
tended rience are at your command to help in choosing the right cable for the right job. 
Ing neon 

ITe€ Cover, 













sh resistor 
of the un. 
h detector 
to the end 


HAZARD SERVICE CABLES FOR SERVICE DROPS AND ENTRANCES 


Type SE (ABN and UBN) cables, with synthetic rubber insulation, pre- 
vent current diversion, eliminate conduit and extra fittings and are archi- 
tecturally harmonious. Type SD is efficiently designed for service drops. 
Sizes 12 to 2 inclusive, 2 and 3 conductors. 





with nm 















HAZARD PERFORMITE TYPE RH BUILDING WIRE IS SUPER AGING 


This heat-resistant long-life wire is free stripping and easily installed. 
Because of its greater carrying capacity, it saves strategic copper. Recom- 
mended for branch feeders and general light and interior wiring. All 


sizes available. 
TYPE R HAZACODE WIRE 


exceeds all minimum requirements of N.E. Code and 
is recommended for general interior building wiring; 
has a sturdy, long lived, flameproof braid covering, and 
is readily installed. 


that ar TYPE RL HAZACODE LEAD ENCASED 


is particularly useful now for damp locations while Type RW is unavailable. 


HAZARDEX NON-METALLIC SHEATHED CABLE AND 
HAZARD ARMORED CABLE 


for interior wiring are both obtainable. These familiar 
types of cable are made to exacting Hazard quality 
standards. 





il 








vs hook. 
nd nel % 
lusti 






TYPE K FABRIC COVERED COR—an approved cord for ordinary use. 
TYPE KK HAZARD SPIRALWEAVE CORD a portable cable for heavy duty. 






Hazard Insulated Wire Works, Division of The Okonite Company, Wilkes-Barre, Pa. 
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MOTOR SHOPS 








REMOTE TEST 
STATIONS 


One morning Joe Ferrari of Excel 
Electric Service, Inc., Chicago motor 
repair specialists, walked into his shop 
and saw a line of motors in front of 
the test board with his men eagerly 
awaiting their turn at the board. Well, 
this condition must be remedied if 
Excel was to get out on schedule the 





REVAMPED COMPENSATOR pro- 

vides double voltage test facilities for 

110 volt and 220 volt motors, relieving 

main test board of congestion. Lever 

on left is a mechanical “position” lock 
for operating handle on right. 


motors which war plants badly needed. 

And remedy it, he did. With his 
brother Ben, he corralled two scrapped, 
old style compensators, removed the 
coils and revamped the interior with 
two sets of contacts that would act 
as an oil immersed double-throw 
switch. The no-voltage release trip 
was revamped into a mechanical trip 
which now locks the operating handle 
into one of three positions—forward, 
“220 volts,” center, “off,” and back, 
“110 volts.” The trip lever is on 
the opposite side of the case from the 
operating handle. 

Mounted flush with the face of the 
case is a 3-prong Russell & Stoll, 90 
ampere (220 volt) receptacle complete 
with plug and test leads terminating in 
rubber booted test clips. 

Two of these remote test stations 
are now spotted on shop columns where 
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space permits testing activities. They 
are connected to the secondary of a 
20 kva., dry type, 110/220 volt trans- 
former. 

These stations are used for testing 
110-volt’ and 220-volt equipment and 
starting heavy 220-volt motors. The 
main test board is now relieved of 
considerable congestion and free for 
440-volt and high voltage testing pur- 
poses as well as normal amount of 110- 
volt and 220-volt testing. 


COIL ENDS 
SOLDERED IN MOLD 


When the Scherer Electric Com- 
pany, Indianapolis motor service or- 
ganization, was called in to rewind a 
700 kw., 220-volt, 3-phase alternator, 
they made it a combination shop and 
field job—making the coils in the shop 
and installing them in the field. To 
reduce the field’ work to a minimum, 
they decided to make as many coil con- 
nections in the shop as possible. The 
first step was to make a detailed dia- 
gram of all connections, numbering 
each coil and each connection so there 
would be no slip-up when the field 
installation was made. 

The shop work consisted of making 
the coils together with all stub con- 
nections and connections for one side 
of the pole. Since there was a total 
of 244 double joint connections to be 


CARBON MOLD mounted on vise jaws speeds soldering of double — 
these alternator coils. Solder is fed into mold (1) completely filling an 
evenly around clip to provide a smooth joint (2) that needs , Z 

dressing. Insulating “boot” (3) is then slipped over joint and taped in piace. 


made, Scherer decided to set Up a 
quick, simple and efficient method of 
soldering these joints. Hence a spe- 
cial mold of 3-inch sheet carbon wa; 
made and mounted to the jaws of 
drill press vise. 

Each coil consists of ten turns of 
ve-inch by 43-inch flat copper strip 
(five turns per built-up conductor, two 
conductors per coil). Connections 
were made after the coils were insu. 
lated, dripped and baked. Each double 
joint was made with a double clip 
with a copper spacer between coil ends, 
Once the clips and spacers were at- 
tached, the joint was placed in the 
mold, the vise jaws tightened sufi- 
ciently to hold the coil upright and the 
soldering begun. The flame of an oxy- 
acetylene torch supplied the heat to 
melt the strip solder which flowed 
evenly in and around the clip. Aiter 
the solder cooled, the coil was removed 
and the joint needed no additional 
filing or dressing. The mold prevented 
the solder from running out of the clip 
and produced a smooth well-filled con- 
nection. 

Next came the problem of insulating 
these double connections. Hand taping 
would have been difficult and time 
consuming. The solution lay in the 
development of an insulating “boot” 
which slips over the soldered joint 
Each “boot”, consisting of a cel 


made of %-inch pressed board andy 


wrapped with three layers of 0.015 
by 2-in. stay binding, was impregnated 
with insulating varnish and_ baked. 
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nethod of 
ice a Spe- 


bon was 
laws of 2 Serial No. 1 Crocker- 
Wheeler Motor, built in 1888, 








Serial No. 1,000,000..SEALEDPOWER 
(Cowl-Cooled) Motor... for all polyphase al- 
ternating current circuits, 2 to 15 horsepower. 



















turns of 
per strip ad 
actor, two 
nections 
vere insu- 
ch double 
uble clip 
coil ends, 

were at: 
ine Industry's Most Trouble-Free Motor 
ned suffi 
: and the PRODUCED BY CROCKER-WHEELER’S 56 YEARS OF EXPERIENCE 
f an oxy- 
+. — CROCKER-WHEELER FEATURES: hot-spot temperature and lengthens insula- 
| > ris p d“G ” ; tion life. Adherence of varnish prevents 
in { Te Foovseal —no greasing  ibration of wires either inside or outside of 
} Tees ® needed for at least a year. Grooves mini- list, inctapaapiie alanis cian eabileaainal 
additional mize grease loss. This seal makes bearing ; a: , 
prevented 2 cp : baseballs, (left) after vacuum impregnation 

maintenance expense negligible. It permits : ‘ . 

f the clip aaee and (right) before vacuum impregnation. 
“Hed use of softer grease, for better lubrication : . 

ed con- dl sciaiaten ilk: «dela ; Note penetration of varnish to center of 

ee te ee a tightly-wound ball, making it a moisture- 

insulating vents dust or other foreign matter from en- proof, homogeneous mass.) 
nd taping tering bearings. 2 , 
and time : 
iy in the Crocker-Wheeler’s exclusive De-Sludg- SEALEDPOWER FEATURES: 
ig “boot @ ing Impeller. Automatically desludges Totally Enclosed Cowl-Cooled Con- 
‘ed joint. . churns and distributes grease to bearings 4. struction resists corrosion. Protects 





f cel! b+ . . . . 

sell and when motor is started. against acid or alkali fumes, splashing or 

0,015-in. . dripping liquids, air-borne moisture, steam, 

pregnated 3 Vacuum Impregnation—standard on corrosive gases, conducting dusts, metailic 
@ all Crocker-Wheeler motors. Seals out 


id baked. 


¢ ; . chips, etc. 
foreign matter and moisture from each in- 


dividual coil .. . fills all interstices, making Fin Type Construction for non-clog 
5 @ ventilation and easy cleaning. 











windings a homogeneous mass. . . reduces 





5 WRITE FOR LITERATURE ON THE SEALEDPOWER MOTOR, WHICH IS WINNING THE PREFERENCE 
® OF MACHINERY MANUFACTURERS AS WELL AS OF MOTOR USERS. OR CALL OUR NEAREST OFFICE. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 


AMPERE NEW JERSEY 


Offices: BOSTON « BUFFALO « CHICAGO « CINCINNATI « CLEVELAND * DETROIT « NEW YORK « PHILADELPHIA « PITTSBURGH « SAN FRANCISCO * WASHINGTON « LOS ANGELES 




















ctions Of =s \ a - YY 


| flowt j 
" 
foe SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 


fay 194 Electrical Contracting, May 1944 69 






















Py 


~ % © 


ow 
>. 


a 


& 
. Ne 


, oma oo 
> Sm 
Nu 


es 7 44, bi r) / / 
Uf | —fJGn fy 
ly yfy _ bontwt bLnobltowia 










$e 


Cutler-Hammer’s New Wide Range Line of Heavy Duty Pushbutton 


Stations offers an Unlimited Variety of Functional Combinations 


@ Now Cutler-Hammer offers a new line 
of Heavy Duty Pushbutton Stations (NEMA 
Type 1) for surface mounting and for flush 
mounting. The surface mounting enclosures 





TE a 


SOME OF THE OUTSTANDING 
FEATURES OF THIS LINE 


Wide choice of operating elements with one to 4 
circuits each, indicating lights, selector switches,etc. 









a 
Plain Indicating 
Pushbutton Light 
ax! 






Mushroom Head 
for easy operation 


Maintained 
Contact 


Latch-Safe 
Switch 





Horizontal as well as Vertical Mounting 











Fitted Ample Wiring Padlocking 
“Flange-Seai” Space despit Arrang t 
Covers Small size Available 














accommodate from 1 to 8 Cutler-Hammer 
new unitized pushbuttons; the flush mount- 
ing constructions accommodate from 1 to 
3 C-H-unitized pushbuttons. The line pro- 
vides the widest selection of functions and 
combinations available today and permits 
these stations to be “tailored” to your 
exact needs. 

Among the many advanced engineer- 
ing features are the following: one to 4 
circuits for each pushbutton; wide variety 
of operators; big buttons for gloved-hand 
operation; projecting shatterproof color 
caps for 180° visibility; fitted “flange- 
seal” covers for extra sturdy and tight 
enclosure; rugged yet light weight con- 
struction; ample internal free space for 
easy wiring despite small size; no sharp 
corners or edges; excellent appearance; 
optional padlocking feature. Stations may 
be mounted horizontally or vertically. 
Write for further details today. CUTLER- 
HAMMER, Inc., $306 St. Paul Avenue, 
Milwaukee, Wis. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 


CUTLER*-HAMMER 
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The “boot” is then slipped over th 
joint and taped ‘in place, A rai 
block of wood, placed in back of th 
clip and between the coils as a pit 
provides the bearing surface for re 
main binding. F 

The net result is a well soldered 
well insulated joint that has a stream. 
lined, sleek appearance, In addition 
the management estimates that ths 
method of making the coil connections 
saved them approximately 30 perceni 
in labor—an important consideratig) 
when equipment is out of service ati 
waiting for repairs. 













































SIMPLIFIED 
INFRA-RED OVEN 


When Wm. Keck & Sons recent 
took over new headquarters for thei 
motor repair business in Joliet, Ii 
they decided to use infra-red heat § 
bake their repair jobs. So they # 
about building an oven that woul 
handle the work they encounter, ” 

The oven is a simple cylindrig 
structure consisting of an angle 
flat iron skeleton with a sheet ste 
skin. Constructed to acco 
motors up to 60 hp. in size, the & 
closure is 54 inches in diameter a 
51 inches long. Steel supports resti 
on the floor cradle the oven, which! 
located in direct line with and a ff 
feet away from a dip tank pit infl 
shop floor. The back of the oven 
enclosed with sheet steel and the fro 
is equipped with sheet steel, hinge 
double doors. Access for a hoist chai 
and hook is provided by an openiti 
running the full length of the t 
of the oven. 

Six rows of 250-watt reflector type 
infra-red lamps provide the heat source 
The lamps nest in porcelain sockets 
mounted on 7-inch centers on col 
ventional Curtis window stripping, 9 
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CIRCULAR OVEN equipped with 

rows of infra-red reflector type * A 
handles motor baking operations m™ 
shop. Openings at side of door suppom 


and top of oven provide air circulation 
for removal 











of generated fumes. 
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Extreme lightness of weight—Application 
of ‘‘Thorite’’ plastic in gear case, field 
case and handle housings provides 14% 
lighter weight—without sacrifice of maxi- 
mum power and other essential properties. 






ector type 
eat source. § Born of a need to conserve critical aluminum, Thor 
in sockets 
; ON CO 
ipping, 0 | Smashing quotas on the jobs for which they were created! 










“Armored-In-Plastic” portable electric drills today are 






Exceptionally high impact strength —Tests 






by approved laboratory methods show 
‘“‘Thorite’’ plastic tool housings to have 
impact strength greater than aluminum.. 
assuring high resistance to shock blows. 


Developed with features that provide light weight, easy 








handling, toughness and durability . . . these remarkable 





A) | 
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conductivity— 


tools bring to vital industries unsurpassed production 

















performance. 















Remarkably low thermal 
‘‘Thorite’’ is a non-conductive plastic that 
prevents heat developed by the motor from 
being transmitted to the hand of the oper- 


ator... providing constanf cool handling. 


Thor “Armored-In-Plastic” portable electric tools al- 






teady have a solid background of experience that will 










enable them to fashion— more rapidly and more lastingly 


—the emerging “World of Tomorrow.” 









Increased safety factors —“‘Thorite’’ plas- 
tic housings, so efficient as non-conductors, 
offer extra safety against electrical shock. 









AND...WHAT ABOUT "THE TOOLS OF TOMORROW?” 


Thor has more new and revolutionary portable electric tools in 
its experimental laboratories today than at any time in its fifty 
years of pacing the field with new developments. For a brief 
glimpse of the trend, ask for your copy of Thor's remarkable 














Toughness and durability—Strength char- 













4 ye ae nk ot ee Build the World of Tomorrow...Born acteristics of ‘‘Thorite’’ plastic, as shown 
with Sk ’ - under approved testing methods, compare 
be lam 5, Bee favorably with aluminum. 
ns in bi (Tensile strength — 8,000 pounds per 









- supports 
irculation 
umes. 






. square inch; Flexural strength — 13,000 
pounds per square inch; Compressive strength — 23,000 
pounds per square inch. 






Shor | 
INDEPENDENT PNEUMATIC TOOL COMPANY 
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WIRE JOINTS 


NO RESTRICTIONS 


Conserve Critical Materials . . . Ideal 
“Wire-Nuts” use no Tin or Rubber. 
Meet all Government Requirements 
and are approved as alternate for 
solder-and-tape joints. Listed by Un- 
derwriters’ Laboratories, Inc. Sizes for 
every job. FREE SAMPLES. 


If Your Electrical Jobber Hasn't 
a Supply Write or Wire, Men- 
tioning Jobber’s Name. 





Other Top-Quality 
WIRING DEVICES 


@ Fish Tape Reels and Pullers 
@ Wire Strippers 
@ Joist Borers 
@® BX Armor Cutter 
@ Cable Ripper 
@ Test Lights 


Sold Through Jobbers 











IDEAL S 


® IDEAL COMMUTATOR ORESSER CO ® 


1041 Park Ave. Sycamore, Iil. 


Sales offices in all principal cities 
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mounted that the heat from all lamps 
will be evenly projected around the 
work in the oven. The individual 
strips are fed by a conduit line near 
the rear of the enclosure and the lamps 
are controlled by a time clock mounted 
on a nearby wall. 

At present, only five lamps are used 
in each strip. Provision is made, 
through the installation of a conveni- 
ence outlet in one of the strips, for 
future addition of either portable or 
door mounted units on front and rear 
to produce a complete sphere ot heat 


| and eliminate the necessity of revolv- 
e ‘ 

| ing the work to assure all around, even, 
| baking. 


| THRUST PLATE FOR 
| COMMUTATOR SOLDERING 


Soldering armature leads into com- 
mutator bars requires holding the 


| armature at an angle to keep the solder 
| from running down among the leads in 


back of the commutator. This opera- 


| tion is facilitated by a simple thrust 
| device used in the motor repair shop 


| of 


Electrical Equipment Company, 


| Richmond, Va. 








An ordinary clamp-type lathe dog is | 


tightened to the shaft (back end) to 


keep the rope sling from slipping off. | 


By use of chain-falls any resired angle 
can be obtained. 

The commutator end of the shaft is 
then allowed to rest in a simple thrust 


A SHORT PIECE of angle iron is used 
as a thrust device while tipping arma- 
ture for soldering leads into commutator 
bars. The piece is lined with thin strips 
of fiber to protect shaft-end and two 
larger blocks of fiber bolted to each end 
holds shaft from slipping sideways. 


| device which is a short piece of two- 


inch angle iron six inches long and 
padded with fiber blocks to protect 
the shaft end. In addition to a thin 
lining of fiber completely covering the 
inside of the angle piece, two 2-inch 
blocks of fiber are bolted to each end 
to keep the shaft from slipping out of 
the device. 
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Accurate - 
Uniform - 
PANU) Col aivet ita 


IDEAL coi, 
WINDING | 
EQUIPMENT! 


Coil Winder Drive 


Assures uniformly wound, perfec: 
coils. Speed is infinitely variable 
from 90 to 500 RPM; Automatic 
Counter accurately shows number 
of turns. Output torque 350 to 60 
inch Ibs. depending upon speed, 


FOR USE WITH 
ALL TYPES OF COILS 
AND ARMATURES 


IDEAL COIL WINDER HEADS 

“Universal” Model, 
flexible — winds 
perfect coils rang 
ing in size from 
34” x 6f" up 
13 x 164”. Wound 
from one wite— 
no soldering. 


IDEAL ARMATURE WINDING HEAD 


Adjustable to a 
commodate atmr 
tures up to 3” if 
diameter with 2} 
maximum arm 
ture stack. Easy 10 
set up. 


IDEAL INSULATION TESTER 


ee Quickly indicates 
“SE 
“(ae 


the _ presence 
“shorts,” “ 

Write for Detailed Information 

IDEAL Syeamo 


low-voltage equir 
ment, such as ie 
tors, transformes, 


« * 
or broken wires @ 
etc. 

* IDEAL COMMUTATOR DRESSER 


1041 Park Ave., Sycamore, Mt. 
Sales Offices in All Principal a 
In Canada: Irving Smith, Ltd., Montreal, 
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OVER THE 





THERE'S A Fle win NEAR YOU! 


More than ever before, service to 
customers is vital. Sound represen- 
tation, strategically located, is an 
important factor in attaining this 
end. Fifteen nationwide branches of 
Federal, staffed by men who know 
your needs and are skilled in the 
knowledge of what our products can 
do for you, are at your call. 

If you have any electrical prob- 
lems involving safety switches, panel 
boards, switchboards or circuit 
breakers, please call upon the near- 
est Federal office for suggestions, 
without obligation. 


oe. FARIS 


STREET 


FEDERAL REPRESENTATIVES 


ATLANTA, GEORGIA 
314 Luckie St., N.W. 
Tel. Jackson 2146 
BOSTON, MASS. 

5 Pittsburgh St. 

Tel. Liberty 4518, 4557 
CHICAGO, ILLINOIS 
624 West Adams St. 
Tel. MONroe 5390 
DALLAS, TEXAS 
Santa Fe Building 
Tel. R-4013 
INDIANAPOLIS, IND. 
2225 Waterman Rd. 
Tel. Irvington 8710 
KANSAS CITY, MO. 
2627 McGee Trafficway 


Tel. Victor 8977 


LOS ANGELES, CAL. 
440 Seaton St. 

Tel. Mutual 7087 
MILWAUKEE, WIS. 
4685 No. Woodburn St. 
Tel. HOpkins 0442 


NEWARK, NEW 


MINNEAPOLIS, MINN. 
1218 Harmon Pi, 

Tel. Main 5457 

NEW YORK, N. Y. 
46 Murray St. 

Tel. BArclay 7-5654 
PHILADELPHIA, PA, 
639 Bainbridge St. 
Tel. Lombard 8794 
PORTLAND, ORE. 

121 N.W. Fifth Ave. 
Tel. ATwater 5355 
BEacon 4380 ‘ 

SAN FRANCISCO, CAL. 
1264 Folsom St. 

Tel. Underhill 2367-8 
SYRACUSE, N. Y. 

136 Roxbury Rd. 

Tel. Syracuse 3-6405 
UNIVERSITY CITY, MO. 
6942 Dartmouth Ave. 
Tel. Parkview 9445 
EXPORT DIVISION 
347 Madison Ave. 
New York, N. Y. 
MUrray Hill 4-0700 


bERSEY 


SAFETY SWITCHES - PANELBOARDS - SWITCHBOARDS + CIRCUIT BREAKERS 











A GROUNDING PROBLEM 
“Wherever overhead wires 


b ° are brought from the building 


containing the main entrance to an- 
other smaller building a hundred or 
two hundred yards away, which of the 
following methods is proper to ground 
the BX in the smaller building, or are 
both ‘O.K.’? 

“By connecting a short length of 
wire between the grounded or neutral 
wire and the screw on the weather cap, 
on both ends of the overhead wires, or 

“By running a ground wire to a 
driven ground in the other or smaller 
building. 

“Where does it refer to the above in 
the Code?”—E.A.K. 


Section 2524 of the Code per- 
A. mits the grounding of the 
neutral of the wiring system in any 
building of a group of buildings served 
by a master service as near as practic- 
able to the entrance of the conductors 
to the building. If a water pipe ground 
is not available a driven ground may 
be used. 

Section 2523, however, prohibits the 
grounding of the armor of the armored 
cable in this smaller building to the 
grounded neutral. Therefore, the 
weather caps on the outside stand- 
pipes should not be connected to the 
neutral. 


SNAP SWITCH 

QO “Enclosed please find a sketch 
© showing a toggle switch sup- 

ported on a metal plate with contacts 

and body of the switch covered with a 

metal housing. 

“From reading the code on spac- 
ings for live parts of switches from 
metal surrounding the switch, my in- 
terpretation is that in cases where 
insulation is used on the metal hous- 
ing that the spacings can be. greatly 
reduced. 

“Is it according to code to make 
the housing, lined with insulation, a 
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Answered by 
F. N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriter, 


QUESTIONS Of THE CODE 





size that will just nicely fit over the 
switch even though a live contact ter- 
minal on the switch touches the insula- 
tion? 

“Space at one or both ends of the 
housing can be provided in the housing 
in question to allow a fitting to be 
attached through a knockout in the 


housing.” —B.A.S. 
It is assumed that this is a 
A. snap switch enclosed in a 
metal housing and that this switch 
with its housing will be installed in a 
regular switch or wall box. This hous- 
ing therefore does not constitute the 
outlet box but is in addition thereto. 
This being the case there are no defi- 
nite limitations as to the spacings. 
Naturally, if the housing is unlined 
there must be a space of 4 inch between 
the heads of the screws and the back of 
the housing; but with the fiber lining 
this does not hold. 
There must be room for the wires 








WIRING STANDARDS can be main- 

tained if contractors will “sell up” and 

not unsell jobs, says W. B. Stewart, chief 

electrical inspector, City of San Antonio, 

Texas. A lot of bad jobs can still be cor- 

rected, he told members of NECA’s 
South Texas Chapter. 


8 SR TELE IE LEE SSS 5 AS A ay, 


and care must be exercised that the 
wires are not pressed against sharp 
edges of holes through which they pas 
or against sharp edges of the switch, 

If, however, this housing did con. 
stitute the outlet box then defini 
spacings would be required. For jp. 
stance, to satisfy section 3705 (pan. 
graph b), there would have to be tw 
cubic inches of free space not occupied 
by the switch for each No. 14 wire 
used in the box and there would have 
to be 4 inch space between live part 
and the box. Also the box would hare 
to be of No. 14 gauge metal. 


FUELING PITS 


STATEMENT . . At an airport there are 
plane fueling pits located about lil 
to 200 feet apart. The fueling pit 
boxes are of steel sunk in the grouni 
(filled in ground) with their tops: 
few inches above grade. In about the 
center of each pit box is a pull bx 
into and from which are run 3-in, cot- 
duits, extending about three {ett 
beyond each side of the box. Betweet 
the end of the conduit of one box ani 
that of the next is fiber conduits e- 
cased in concrete. The junction be 
tween the fiber duct and the rigid cor 
duit is made by means of approved 
couplings. From the above pull box 
(which is an approved explosio 
proof junction box) a piece of rigid 
conduit runs to an explosion-prd! 
switch and then to an explosion-prot 
light. The switch box is pro 
with integral sealing chambers, 4 
the pull box is filled with a scalitg 
compound to prevent the entrance at 
water. Each pit box is 4 feet de 
by 3 feet wide by 9 feet long. 
other electrical equipment is contain 


in the pit. 
“Are sealing fittings required 


( © where the conduit enters 
leaves the pit?” —M.E.R. 


The only place where arcing i 
A. likely to occur is in the 
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: Switch “\ these small Trumbull Manual Start- 
+ did ; ers are standing up to the tough 
IE CO Ae \ grind of war production a on 
n definite 2:\ “and “off”, “off” and “on”, around 
For in 2° the clock and often 7 days a week. 
05 (pare foo Tomorrow these sturdy, safe, * 
to be tw wat trouble-free controls will be fur- ‘ 
me Ae nished as integral parts of a new 
t occupied Fv" army of willing and efficient “elec- 
» 14 wife \ trical servants”. See Motor Control 
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pull box 
3-in, con: 
ree. fed No overload protection. Used for transferring from one 
Betweet source of supply to another, from one motor to another on 
box and same supply, or as motor reversing controllers. 7/2 hp 
duits et- 600 V. A.C. max., 2, 3 pole. 
sit Double break construction, allowing quick throw-over 
ction r without danger of arc-over between contacts or between 
igid cot § Thermostatic Trumbull starters for line and load positions. Double butt, wiping contact under § Without overload protection. Spe- 
approved small A.C. motors up to 1 hp 250 V. pressure. Quick break. Available in special enclosures. cially adapted for the control of 
pull bor max. 1 and 2 Pole. Provide auto- Units only, without enclosing case, find frequent appli- small motor driven machines (2 
fosion- § Matic protection against overload cation in motor control devices, hp max.) where overload or short 
Kplosio! gh accurately calibrated in- circuit protection is provided in a 
of rigii f techangeable relay heaters. Han- separate device. Also used on 
ion-prod! marked “on” and “off”; also heavy duty lighting circuits. 
on-prod! with ampere rating tab. Trip free Sturdily built. Available in flush 
wi fom handle. Cannot be held in or surface mounted types for con- 
pro against overload. Available in spe- trol of motors up to 2 hp 600 V. 
ers, ant tial enclosures. Also supplied as max.; 2, 3 or 4 pole and 3-way. 
scaling unit only for “built-in” mounting. 
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BUILDING WIRE 


SERVICE ENTRANCE CABLE 


SHEATHED CABLE 


CRESFLEX NON-METALLI¢ 


@ ARMORED CABLE 


N 
Oo’ 








IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


CRESCENT 


SYNTHOL 
WIRES AND CABLES 


for long service 
under difficult conditions 














SYNTHOL Type SN 
SMALL DIAMETER BUILDING WIRE 


is inherently moisture-resistant, oil, chem- 
ical and sun proof. It has the smallest 
outside diameter for a given copper size, 
permitting more conductors in a given size 
of conduit, is easy to fish, clean-stripping, 
SAFE and PERMANENT. 


SYNTHOL Machine Tool and 
Control WIRES and CABLES 


The desirable characteristics of SYNTHOL 
insulation mentioned above are available 
in a wide range of sizes and number of 
conductors in permanently brilliant colors, 
which are completely oil proof. 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. ° 


aco 


RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES 
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box and as this has integral Sealing 
spaces for sealing off this box from 
the conduit system no sealing off fit. 
ting would be required in the conduit 
entering or leaving this switch box. 

As the pull box is entirely filled with 
sealing compound to prevent the en. 
trance of water there would be no 
further safety added by installing seg]. 
ing fittings in the conduit where enter. 
ing or leaving the pit box. There 
would be only a few inches or a couple 
of feet of this conduit anyway so noth. 
ing would be gained. 

Also no arcing or sparking would be 
likely to occur in the 100 to 200 feet of 
fiber duct between pits nor could any 
gasoline fumes be carried past the pull 
box in the adjoining pit. 


SN WIRE 


QO “IT understand that the wire 
° manufacturers are no longer 
permitted to make RW wire which we 
have been using for underground work 
which is the reason why we cannot buy 
it any more at the supply stores. The 
supply people are now trying to sell us 
some synthetic insulated wires, type 
SN, for underground use. Will that 
be approved?”—J.A. 


The Code does not recognize 
A. SN wire as suitable for use in 
damp or moist locations such as under- 
ground work, and reports have come 
in showing failures of this type of 
insulation on underground work. It 
seems to be about on an equal with 





AN ENGINEER io the nth degree # 
A. C. Loyd, Loyd Electric Co, 9m 
Antonio, Texas. One of his many pror- 
ects (resulting from a hobby of designing 
things) is the electrification of old type, 


rope operated, hand elevators—4@ me 
able business for both himself an 
customer. 
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: yy ‘ “a @ Its popularity comes from more than its popular 
ooo flO repairs —ho repair price. For this small Ricaip> Ratchet Threader, Ye" 

to 1” pipe capacity, has many time-and-work saving 

expense —fo wrenches oul of use features you like — heads that snap in from either 
: side and lock; dies that reverse quickly for close- 
@When you use rtmett>s, you don’t need so ee to-wall threading. Dies are of tool steel, accurately 
Z;. these on, im till ground, easily removed for regrinding. Special con- 
you lose them. Ask any of the millions who use duit dies, if you want them. It pays to ask for No. 


them. They'll tell you also that the full-floating g9p._ aiso 111R, 4” to 1/4" at your Supply House. 
hookjaw and the adjusting nut always work freely, : 


never bind. The no-slip jaws, handy pipe scale on 
hookjaw and comfort-grip I-beam handle are also 
things you’ll like. For economy and easier work; 
buy the rican —at your Supply House. 
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WEEE 


Established 1857 


3200 


OF) > Oy el Ce) 


ACK from service, experienced 
linemen and electricians will 


find jobs waiting for them. Right 
now, power, communication and 
transportation Companies are mak- 
ing plans to extend essential service 
to a postwar America. 


When that time comes, Klein tools 


and equipment will be back on the 
job, protecting the man on the pole 
—helping him to get his work done. 


Today, when Klein production is 


largely needed to meet war demands, 
linemen and public utility companies 
are finding that the extra quality—the 
extra service they receive from the 
Klein equipment they purchased be- 
fore the war is serving them in good 
stead. 


The Klein line of tomorrow will 


have the same extra quality, the same 
extra service that has been a part of 
all equipment carrying the name 
Klein “since 1857.” 


This book on 
the care and 
safe use of tools 
will be sent 
without charge 
on request. 





& Sons 


KLEINcu 


BELMONT AVENUE, 


is; ILLInotis 



































EDW. A. SCHOTTS JR., Schotts Elec 
tric Co., Fort Worth, Texas, heads one 
of the oldest electrical contracting fms 
in the Lone Star State. With his crew 
busy on industrial work, Ed has taken 
over the appliance repairs himself, 





Type R insulation as far as moisture 
goes, but is far superior to Type R 
where oil or gasoline is encountered, 

There is now a new type of synthetic 
insulation known as SNW being made 
and listed by Underwriters’ Labora- 
tories for use in wet locations. We 
understand that several manufacturers 
are now making this but do not know 
the availability of it on the market 
This type will however replace the old 
lead covered rubber insulated wires in 
wet or moist locations. 


OFFICIAL INTERPRETATION 


by the | 
Electrical Committee of the N.F.PA. 


Interpretation No. 251 


STATEMENT . . . Six to twelve individual 
single dwellings are built in a single row 
under one roof with individual entrances 
for the occupants. This is a Federal 
housing project for war emergency and 
the buildings constructed on wood frames 
with wall board interior finish. One + 
wire 110-220 volt a.c. service and servic 
equipment is installed in one end dwelling 
of each group. No meters are provided 
From the main service equipment indl- 
vidual 3-wire fused feeders are installed 
to each individual dwelling where they 
supply a fuse panel which supplies two 
branch circuits of No. 12 wire with not 
metallic sheathed cable. 


QUESTION ... Under Interim Ament- 
ment No. 43 to section 3372 of the 1 
National Electrical Code, may the fe é 
ers to individual single dwelling we 
non-metallic sheathed cable with a 
sulated grounded circuit conductor! 


ANSWER... Yes. 


Electrical Contracting, May 194 


















Ele 








wires in 


TON 


NFPA. 


individual 
single row 

entrances 
a Federal 


0 
_ One + 
nd service 


d dwellin 
re i VIEW FROM FRONT VIEW FROM REAR \ 


: provided 
ent indi 


KNOW YOUR 


WIREMOLD CAN HELP YOU Wi RE Ke) (aD) 


PRODUCE FOR WAR... 
WHILE YOU PLAN FOR PEACE! 


Electrical C ontracting, May 1944 








80 


Important Facts you should Know 
about Benjamin Exp/loston-Proof, 


Constructed fo: 
Contine Explosions Within Fixture. 
These units meet the severe spark plug test in which 
spark plugs are used to create ignition of explosive 
mixtures within the fixture 30 or more times. Tested 
also to withstand hydrostatic pressures ranging to 380 
Ibs. per sq. in. For Class C (Ethyl-Ether atmospheres) 
a series of 50 additional explosion tests are met. 
Benjamin units are neither destroyed nor damaged by 
such tests nor do they permit the passage of flames or 
dangerously hot gases to escape to the surrounding 
atmosphere. Further, they pass all tests for operation 
at safe temperatures below the ignition temperature 
of the explosive atmosphere. 

Uses: Listed by Underwriters’ Laboratories for Class 
I, Group C and D hazardous locations, which include 
locations where flammable volatile liquids, highly flam- 
mable gases, mixtures or other highly flammable sub- 
stances are used, handled or stored in other than their 
original containers. 





Dust-Tight 



















Constructed to: 
Prevent Penetration of Explosive Dust to 
Lamp and Operate at Safe Temperatures. 
Tests passed by these Benjamin fixtures include: Dust- 
Tight Test, 6 cycles of on and off operation at maxi- 
mum room temperatures in a whirlwind of explosive 
dust-air atmospheres; Temperature Test, safe opera- 
tion of fixture when covered with a heavy blanket of 
ignitable dust; a 35-hour, 2000 r.p.m. Vibration Test. 
Uses: Listed by Underwriters’ Laboratories for Class 
II, Groups E, F, G, and Classes III and IV hazardous 
locations. Includes such locations where the air may 
become laden with combustible dusts or where easily 
ignitable fibers are present. Also where dusts may 
settle upon ordinary fixtures in excessive quantities, 


Vapor-Tight FIXTURES 


Constructed fo: 

Exclude Harmful Amounts of Vapor, Gas, 

Water and Dusts from Interior of Fixture. 

These fixtures are highly resistant to penetration of 
moisture and non-flammable dusts, gases, or vapors. 
They meet Benjamin's high standards for perform- 
ance and their dependability is attested to by their 
years of service throughout industry. 

Uses: Listed by Underwriters’ Laboratories for Class 
II, Group G and Classes III and IV hazardous loca- 
tions. Includes locations where non-flammable gases 
or vapors are present or where non-combustible dusts 
exist. 


© 
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FIXTURES 
















Severe Tests and Years 


of Service demonstrate Dependability 


of these Special Benjamin Fixtures 


Illustrated here are the three groups of 
Benjamin fixtures for use in hazardous loca- 
tions. Fixtures in each group must pass 
stringent tests for conditions far beyond 
those found in actual service. Some of 
these tests are given in the chart at left, 
together with typical applications for each 
group. 

Benjamin’s years of experience in the 
manufacture and installation of such fi 
tures give assurance of maximum protection 
against fires, explosions and lighting intet- 
ruptions due to hazardous or other ab- 
normal atmospheric conditions. In the, 
solution of special lighting problems 
involving the use of such equipment, 
Benjamin’s experience and engineering rec- 
ommendations are available without cost 
or obligation. Write for Free Data Bulletins 
containing detailed information concefi- 
ing all of Benjamin Hazardous Location 
Lighting Equipment bearing the label of 
the Underwriters’ Laboratories. Address 
Benjamin Electric Mfg. Co., Dept. H, 
Des Plaines, Illinois. , 


’ 


B ENZJA 


HAZARDOUS LOCATION 


DISTRIBUTED EXCLUSIVELY 
THROUGH ELECTRICAL WHOLESALERS 
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current motor control, both manual 

and magnetic, gives the purchaser 
abroad selection. However, to take 
ll advantage of the many control 
euipments on the market he must 
iake intelligent decisions based on a 
toad background of control knowl- 
edge, 


le wide. range of types of direct- 


Manual vs. Magnetic 


A number of factors must be con- 
sidered in choosing between manual 
and magnetic starters. One of the dis- 
advantages of the manual starter is its 
dependence upon the human element. 
This is especially true of drum and 
iace-plate types. The operator, a 
litle behind schedule or plain careless, 
dtten gives the controller rough treat- 
ment, cutting out resistance too 
wpidly. The multiple-switch starter 
las some advantage in this respect 
ime it requires both hands, with a 
land-over-hand action, affording some 
iegree of retardation in the short-cir- 
culting sequence. Magnetic control, of 
‘ourse, takes the sequence action of 
shorting starting resistors out of the 
‘ferator’s hands entirely. Manual 
starters will, however, perform very 
‘tisfactorily if intelligently operated. 
Manual control can handle only 
limited currents and voltages and 
herefore are available only up to cer- 
‘ain horsepower and voltage ratings. 
ine shaft motors, pumps, fans and 
— which are started and stopped 
d quently are quite adaptable to 
manual control. In general, manual 
‘larters are not designed, as are mag- 


“elle starters, to withstand rapid oper- 


atio: ° 
es Consequently, maintenance and 
ewal of worn parts on manual con- 
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trol will increase more rapidly as fre- 
quency of operation increases. -Manu- 
facturers recommend that, in general, 
if more than five to ten starts per 
hour are necessary magnetic control 
is indicated. 

The operator too should be given 
every consideration. Undue fatigue 
can be caused by manual. operation of 
starters, especially heavy duty type 
on large motors even on infrequent 
starting schedules. Whereas pushbut- 
ton stations used in conjunction with 
magnetic controllers require little 
effort. 

Available space is another factor en- 
tering into control selection. If the 
operator is using manual control, it 
must be located convenient to his work- 


INDUSTRIAL ELECTRIFICATION 


WINEERING * INSTALLATION - MAINTENANCE Saaaaamagnaa nen 


Direct Current Motors and Control—Il 


In the selection of control, careful consideration should be given not only 
to duty cycles, but also convenience to operator and the economic factors 


Very often space is not 
mount the controller 
within easy reach. Here again mag- 
netic control is indicated. It can be 
mounted at any convenient point to the 
motor (even at a remote location) 
with only a pushbutton station mounted 
within easy reach of the operator. Or 
if the operations require the operator 
to control the motor from more than 
one point, any number of pushbutton 
stations may be placed at his conven- 
ience. 

Magnetic control has the further ad- 
vantage of accomplishing interlocking 
control of sequence operations where 
a number of motors must start and 
stop in a predetermined manner. 

Manually operated across-the-line 


ing area. 
available to 





TANDEM COLD-STRIP mill stands are driven by adjustable speed d.c. motors and 
are remotely controlled by units such as these. 
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SPEED REGULATING RHEOSTAT used for 
ing and regulating speed of shunt and compound wound 
motors by shunt field control for non-reversing service only. 


switches are available in sizes up to 
1.5 hp. at 115 volts and 2 hp. at 230 
volts. For larger motors, resistance 
Starters are necessary to limit the 
inrush armature current on starting. 
The three general types are face-plate, 
drum and multiple switch starters. 

The multiple switch starters are con- 
structed with a series of switches 
which must be closed manually in a 
left-to-right sequence. Successive por- 
tions of the starting resistance is cut 
out as each switch is closed. The 
switches are so mechanically inter- 
locked as to prevent closing in any 
other sequence than the proper se- 
quence. Each successive switch me- 
chanically locks-in the preceding one. 
The last switch is locked-in by a catch 
which is held by a low voltage protec- 
tion magnet. 
and are especially adaptable to large 
motor manual starting because of the 
time element introduced by the hand- 
over-hand closing procedure necessary. 
Multiple switch units are for stagting 
duty only without dynamic braking 
and for non-reversing service of either 
shunt, series or compound wound 
motors. 


Face-Plate Controllers 


Face-plate controllers can be sub- 
divided into four general and more or 
less standard classifications: 


1. For starting duty only. 

2. For starting and regulating duty 
and providing speed increase up to four 
times full-field speed value by field 
control only. 

3. For starting and regulating duty 
providing a minimum of 50 percent 
speed reduction by armature control 
only. 

4. For starting and regulating duty 
providing a 50 percent speed reduction 
by armature control and 25 percent 
increase by field control. 


Two classes of service can be ob- 
tained from speed regulation by arma- 
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Ratings run to 150 hp.- 


Start- 


ture control, that is, carying torque and 
constant torque. Varying torque appli- 
cations would include fans, biowers, 
centrifugal pumps and other similar 
loads where the torque varies approxi- 
mately as the square of the motor 
speed. Constant torque applications 
would include machine tools, plunger 
type pumps and similar loads where 
the horsepower output of the motor 
decreases directly with the motor speed 
while the torque remains constant. 


Face-Plate Operation 


The contactor arm of the face-plate 
starter is provided with a spring which 
tends to retain the handle in the “off” 
position. After the motor has been 
accelerated to full speed, the contactor 
arm is held in the “run” position by a 
magnet coil which is connected across 
the line. This affords the motor low 
voltage protection, for in case of power 
failure, the magnet releases the con- 
tactor arm which is carried back to 
the off position by the force of the 
spring. 

The speed regulating rheostats have 
two contact arms, one for starting and 
one for regulating speed. The operat- 
ing handle and the regulating arm is 
pinned to a common shaft, while the 





MULTIPLE-SWITCH STARTER requires 

hand-over-hand closure to short out starting 

resistance, and thus provides a certain in- 

herent time-delay element into the starting 
procedure. 


PROTECTIVE PANELS such as this are used with drum 
controllers to provide overload and low voltage protection, 
A thermal overload relay operated by two heaters is used, 


starting arm is spring-retained, |) 
starting, the starting arm is pushed t 
the running position (by the regula 
ing arm) where it is held by the lon 
voltage release magnet while the regu. 
lating arm is carried back to the cor- 
rect point for the desired speed. 

Armature control rheostats start the 
motor at half speed; by carrying the 
regulating arm back in the opposite 
direction, the speed can be increased 
to full basic speed by increasing arm- 
ture voltage; and by carrying the regu- 
lating arm back further still, increased 
speed beyond basic can be obtainel 
by field control. 

Face-plate controllers of the first 
two classifications are generally 
equipped with standard NEMA class- 
fication resistors that provide 100 per 
cent torque on the first point for rat- 
ings up to 50 hp. at 230 volts and are 
suitable for 5-second starting once 
every 80 seconds. Resistors are usel 
on ratings over 50 hp. that provide 1%) 
percent torque on the first point and 
are suitable for 30 second starting once 
every four minutes. 

Standard starters for starting duty 
only can be obtained in ratings 
to 75 hp. at 115 volts and 150 hp. a 
230 volts. Starting rheostats equipped 
with field control only can be obtained 
in the same ratings as for starters 
The number of points of field contrtl 
may be as many as 24 for motor tat 
ings up to 25 hp. at 115 volts and 5) 
hp. for 230 volts, and up to 66 points 
for larger ratings. 4 

The armature-control rheostat 5 
equipped with continuous duty } 
sistors (NEMA No. 93 for varyilg 
torque applications) which are 
signed to give 50 percent speed redue 
tion at not less than 35 percent of fu 
load torque. For constant torque a 

lications, continuous duty resistor 
plications, 
(NEMA No. 95) are used which pro- 
vide 50 percent speed reduction at not 
less than 80 percent torque. 

Rheostats providing armature . 
trol only are available up to 25 hp 
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115 volts and 40 hp. at 230 volts 
4 from 9 to 15 points of armature 
wirol. Rheostats providing both 
siure and field control can be ob- 
lined in horsepower rating up to 10 
ip. and 20 hp. at 115 volts and 230 

ills respectively with either 9 or 10 
‘Boiss of armature control and 7 
“Joints of field control. 










Drum Controllers 







"8 The drum controller, used for start- 
’ ing and controlling adjustable speed 
“Enotors, has speed ranges of four to 
b drum Qoe or less. They are designed espe- 
rection, Ecally for machine tools and similar 
5 used, Bapplications where complete control of 
the motor from one operating handle 
is desired. The controllers are avail- 
ile for reversing or non-reversing 
ervice and for armature-starting field- 
regulating. Controllers are rated up to 
hp. at 115 volts and up to 35 hp. 
a 230 volts. Three points are pro- 
vided for armature starting in either 
the forward or reverse direction; up 
0 17 field regulating points are pro- 
vided for speed control. The stand- 
ard units can be obtained with dynamic 
braking by the addition of a dynamic 
braking resistor, and in some _ in- 
stances a magnetic contactor. A pro- 
tective panel can also be provided to 
obtain overload and low voltage pro- 
tection. Drum controllers are gen- 
erally provided with a reset contact 
that requires the drum to be returned 
to the “off” position before the pro- 
tective panel can be reset after overload 
ot voltage failure. Protective panels 
are available in ratings up to 150 hp. 
Overload protection is afforded by 
instantaneous thermal relays having in- 
verse time characteristics for normal 
werloads but trip instantaneously on 
abnormal overloads of approximately 
400 percent or greater. Reset can be 
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i CONTROLLERS are used for starting and shunt 
Speed control for adjustable speed d.c. motors. Designed 
or reversing service and speed range of four to one. 


A PRESSURE SWITCH such as this is used 
in conjunction with a magnetic starter for 
complete automatic control. 


manual (after returning controller to 
off) or can be made automatic. 


Magnetic Starters 


Magnetic starters are used for appli- 
cations where semi-automatic or auto- 
matic control is desired. Semi-auto- 
matic control requires manual actua- 
tion such as an operator pushing a 
button for start or stop, inch, or for- 
ward or reverse. Completely auto- 
matic operation exists when the con- 
trol is operated by a float switch, a 
pressure switch, a limit switch or the 
like. 

Magnetic starting is especially 
adaptable to frequent-starting opera- 
tions; or when the motor is at some 
distance from the operator, when space 
does not permit mounting a manual 
controller near the operator; or when 








MAGNETIC STARTER that brings motor up to speed ina 
definite preset time for constant or adjustable speed, reversing 
or non-reversing with or without dynamic braking. 


large motors require commutation of 
heavy currents. 

The three main classifications of 
magnetic starters are definite-time- 
limit, current-limit, and counter-emf. 
Counter-emf acceleration uses a form 


’ of current-limit acceleration. The ac- 


celerating contactors close in succes- 
sion as the toltage across the armature 
increases until the motor is finally 
brought to full speed with the closing 
of the last accelerating contactor. This 
type of control is generally limited to 
motors rated 5 hp. and below. 


a Current-Limit 


Acceleration by current-limit de- 
pends entirely upon armattre current 
values and contactor operation may be 
adjusted to any predetermined value. 
For instance, when the start button is 
pressed and the main line contactor 
closes with all the starting resistance 
in the circuit, a certain value of inrush 
current (say 150 percent) is encount- 
ered, which finally decreases to some 
value, say 115 percent. At 115 per- 
cent, the first accelerating contactor 
closes shorting out part of the resist- 
ance, and the inrush current immedi- 
ately increases only to decrease again 
as motor speed picks-up. This increases 
the counter-emf, and the second accel- 
erating contactor closes when the cur- 
rent decreases to the preset value, etc. 

Current-limit acceleration is en- 
tirely dependent upon load. Light 
loads_ will accelerate rapidly and 
heavier loads will require a longer 
time to accelerate. For this reason 
current-limit starting is not so satis- 
factory for varying loads. It is en- 
tirely possible that under heavy-load 
starting, if the speed could not pick-up 
to the point where the current could 
be reduced to actuate the succeeding 
accelerating contactor, the motor would 
operate at that point with starting re- 
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LINKS LOCKED INTO CIRCUIT 


NON-HEATING 
CONTACTS 


Keep Motors Humming 








100% Quality 
APPROVED BY UNDERWRITERS - 
WARE BROTHERS 


4410 W. Lake St. Chicago 24, Ill. 








mounting is a big argumen 





sistance still in the armature circuit. 
Current-limit starting is most desir- 
able for motors driving high inertia 
loads. 


Definite-Time 


Definite-time starters are simple in 
construction, accelerate the motor with 
low current peaks, use less power dur- 
ing acceleration, and always accelerate 
the motor in the same time regardless 
of variations in load. 

Definite-time delay can be obtained 
by any of several methods. Escape- 
ment mechanism is one way of obtain- 
ing time delay. A pawl-and-ratchet 
mechanism attached to the gears of a 
timing device permit the operating 
solenoid to operate at a predetermined 
instant. 

The operating solenoid may also be 
retarded by an adjustable dashpot, per- 
mitting the operator to vary the accel- 
erating time of the driving motor by 
raising or lowering the dashpot piston. 

Inductive time-limit acceleration 
makes use of the inductive time-lag 
effect of the decay of current in a 
heavily inductive circuit. Sometimes 
called magnetic timing, the inductive 
time-limit contactors may be of the 
normally open hold-out type or of the 
normally closed type. 

In a similar manner, capacitor time- 
limit acceleration makes use of the 
constant discharge time of a capacitor 
in the sequence operation of the ac- 
celerating contactors. 

Standard magnetic accelerating 
equipment is available in ratings up to 
150 hp. for reversing or non-reversing 
service, with or without dynamic 
braking. 





Braking can be obtained by several 


PUSHBUTTON stations convenient to the operator and requiring very little space fu 










t in favor of magnetic control. 










methods. Dynamic braking makes tx 
of a discharge resistor placed actos 
the motor terminals after the main 
contactor has disconnected the motor 
from the line. 

Plugging is obtained by reversing 
the armature connections while fi 
ning and accomplishes a very rapid 
reversal of the armature. 

Magnetic brakes are used to obfain 
quick, accurate stopping, and to hold 
the load after stopping. Most brakes 
are electrically released and spring #, 
so that braking will be obtained et 
though an electrical failure shotil 
occur. 

In addition to overload and low volt 
age protection, very often other typs 
of protection are required. Over-spett 

/ 
















































or under-speed protection can be ob- 
tained by means of centrifugal gov- 
ernors or tachometers. Control fune- 
tions may thus be initiated at any prt é 
determined speed value to accomplist 

any desired reaction. 

Field-failure protection is usualy 
provided to disconnect the motor from 
the line in the event of an open shutt 
field in either shunt or compound 
wound motors. A relay coil is cot 
nected in series with the shunt fie 
to give the signal on open-field co 
dition, 

Field protective relays are often ased 
to insert resistance in series with the 
shunt field when the motor is nom 
operation thus preventing overheatilg 
of the shunt field while the motor 8# 
standstill. s 

When shunt’ field circuits = 
opened, field discharge resisiil® 
should be provided to limit imaus 
voltage to a value that will not damage 
field winding insulation when the 
circuit is open. 
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SLIP-RING MOTORS 


FOR CONTINUOUS OR INTERMITTENT HEAVY-DUTY SERVICE 











The Ideal Motor r Elevators, Cranes, 
=| Hoists and other Heavy-Duty Service 


Here is a heavy-duty motor that is built to “take a walloping” and stay right on 
the job. Wagner slip-ring motors when operated in conjunction with proper control 
equipment have these important advantages: 


rol func- 


usually 


1 Ability to start extremely heavy loads 4 Smooth acceleration under heavy loads. 
without affecting running choracteristics. 5 Higher starting torque with lower starting 
2 No abnormal heating with repeated — current. 


starting and stopping. 6 Variation in operating speed, each re- 
‘duced speed adjustable for a selected rpm 


3 Variation in starting torque to meet vary- 
for a given load. 


ing torque requirements. 


WRITE FOR COMPLETE INFORMATION... 


WasgnerElectric Corporation 


ESTABL!S Heo. bS-9 1 


6413 Plymouth Avenue, St. Louvis14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Trouble Shooting Control Equipment 





IN AN EMERGENCY... 


Three tips which will help the electrician get inoperative control back into service in a hurry. 


KNOW YOUR CIRCUIT 


1. Become fairly familiar with each circuit and the operation of each new controller as 
it is installed in the plant. 


WIRING DIAGRAM 


2. Keep the elementary diagram handy. This is the most valuable tool that the control 
manufacturer can furnish for use in trouble shooting. In many plants these diagrams are 
framed and kept near the controllers to which they refer. 


PORTABLE INSTRUMENTS 


3. Keep a portable instrument handy for checking voltage, current, resistance, etc. 





ORDERING PARTS... 


Send to the manufacturer at least one sample of broken or damaged 
parts and give him as much of the following information as possible: 








1. Complete nameplate data on controller. 6. Voltage and frequency conditions at the panel, and 
2. Nameplate data, and function of equipment on other pertinent electrical data. 

which the controller-is used. 7. Complete description of manner in which failure 
3. Manufacturer's requisition or order number, if occurred, including all mechanical, electrical and 

available. surrounding conditions noted. 
4. Duty cycle and details of operation. 8. Complete information on any unusual service con- 
5. Length of time equipment has been in service and ditions, whether temporary, continuous, intermittent 

estimated total number of operations. or otherwise. 

It is also advisable to send along the user’s opinion might help overcome the difficulty. 
as to why the failure occurred, and any suggestions Unusual operating conditions should be called to 
which he may have for preventing its recurrence. the manufacturer’s attention, as apparatus for use 

Although, as a general rule, control equipment is in such cases may require special construction or pro- 
designed to require the least possible maintenance, tection. The following are unusual conditions that 
there are many cases which may require particular are similar to the NEMA Industrial Control Stand- 
attention. Very often modification of the equipment ards covering unusual conditions. 
1. Exposure to damaging fumes. 6. Exposure to excessive oil vapor. 10. Exposure to the weather or to 

. dripping water. 
2. Operation in damp places. 7. Exposure to salt air. 
% ; ing mediums 
3. Exposure to excessive dust. 8. Exposure to vibration, shocks, at; caves fe octane taal ‘hin 
4. Exposure to gritty or abrasive and tilting. — 40 C. or installed at altitudes 
dust. : 
9. Exposure to explosive dust or greater than 6000 feet. 





5. Exposure to steam. gases. \ 


[Continued on page 90] 
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Information from General Electric Co. 
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“No grunts and groans from the Century motor on this - 
lathe in spite of deep ‘bites’ into the metal’’ 


2 


CENTURY FORM J MOTORS 
Provide Extra Protection Against 





Falling Solids and Dripping Liquids 


he Century Form J Squirrel Cage motor is ideal for 
machine tool applications such as the lathe shown above. 


The 10 horsepower Century motor on this job furnishes 
adequate power for the deep rough cuts and the unusual 
freedom from vibration also contributes greatly to precision 
operations, when they are performed. 


In addition, this Form J Squirrel Cage motor, which has 
the upper half of the frame closed, gives protection from the 
hazards of falling solids and dripping liquids. 


Adequate ventilation to compensate for the partial inclo- 
sure, is provided by two powerful fans to force a blast of 
cooling air around the bearings and ventilating passages 
surrounding the windings. 

Get complete information on the advantages of Century 
Form J motors—and the complete Century line, from 1/6 
to 600 horsepower. The wide experience of the Century 
field engineer may prove valuable to you. He'll be pleased 

\ ; to help you with your — whether for today’s produc- 
tion or your postwar plans. 
S&S co y p p 


ee MOTORS 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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MAZDA LAMPS FOR Ss 


C 


LET’S ALL REEF BACKING THE ATTACK 


Ss 
cE AC E r AC  « « BUY RORE WAR 
Enjoy the Westinghouse radio program with John Charles Thomas—NBC, Sunday, 2:30 p.m., F.W.T. 
88 Electrical Contracting, May 19H 





See-ability. made possible by today’s high-efficiency 
Westinghouse Mazda Lamps, is helping build the greatest fleet in history.’ In 
one shipyard alone, draftsmen and engineers must work with more than 200 
acres of blueprints in a single year. See-ability makes this vital eye-work easier, 
enables ship- building Americans to work faster and more accurately, with a 
minimum of Petipa Through See-ability, efficiency is increased, output speeded, 
eye-strain reduced. For maximum See-ability and efficient, dependable service, be 


sure to recommend bright, long-lasting Westinghouse Mazda Lamps. Westinghouse 





Electric & Mfg. Co., Bloomfield, N. J. Plants in 25 cities . . . offices everywhere. 





Wartime lighting advances 
made by Westinghouse engineers will lead to 
higher lighting standards for postwar America, 
with new and better ways of using light in 
every kind of business, industrial, transport. 
commercial and home activity. Higher levels of 
light for schools will bring easier seeing, 
faster learning, better work. Light in new colors, 
lamps in new shapes and sizes, will offer a 
host of new display and merchandising oppor- 
tunities to progressive stores and show rooms. 
Whatever your plans, be sure you take full ad- 
vantage of Westinghouse lighting improvements. 
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Trouble Shooting Control Equipment tcentines 





TROUBLE 


REMEDY 





CONTACTS 
Contact Chatter 


Poor contact in control pickup circuit. 


Excessive jogging. 


Broken pole shader. 


Contactor slams, thus opening interlock in 
coil circuit. 


Improve the contact or use holding interlock. 


Find out whether device is recommended for 
jogging service. IF it is not, caution operator, 


Replace. 


Increase wipe, also pressure on interlock. 





Overheating of Contact Tips. 


Copper oxide on contact tips. 


Carrying load continuously for a long time. 
High inductive loads, such as d.c. fields. 
Sustained overload. 

Insufficient tip pressure. 


Loose connection. 


Install silver-faced tips. If copper tips—file 
with a fine file. (Caution: excess filing wears 
out the tips. Never file silver-faced tips.) 


Install ‘silver-faced tips. 

Install silver-faced tips. 

Reduce current or install a larger device. 
Clean, adjust. 


Clean and tighten. (Measurement of the 
milli-volt drop across the -u-:ent carrying con- 
nections will indicate where excessive heating 
originated.) 





Short-Circuit Currents on 
Contacts. 


Short Tip Life. 


Feeder buses too large. 


Interrupting high currents. (Note: tip life 
varies approximately inversely as the square of 
the current interrupted. Therefore, jogging 
may wear tips more than 30 times as fast as an 
equal number of straight starts, with stops from 
full speed.) 


Excessive filing or dressing. 


Oil-immersed device is a mis-application. 
(Note: Oil-immersed tips burn away from 20 
to 40 times as fast as similar tips breaking the 
same current in air.) 


Mechanical rebound on dropout, causing tips 
to touch. 


Eliminate short circuits or use smaller fuses in 
feeder. 


Install special tips designed to withstand arcing 
better than copper. (There are cases where 
these cannot be used because of their high 
resistance and lower rating.) 

Install larger device designed for jogging ser- 


vice. 


Never file silver tips. |The rough spots will not 
hurt them. 


Change to air-break device if oil is not 
essential. 


Reduce rebound, or report trouble to manu- 
facturer. 





Weak Tip Pressure. 


Wear allowance gone. 
Poor tip adjustment. 


Low voltage which prevents magnet sealing. 


Replace and adjust. 
Adjust gap and “wipe.” 


Correct voltage condition (possible line regu- 
lation). 





Welding or Freezing. 





Abnormal inrush of currents of more or less 
than 10 times continuous rating. 

(This will vary, depending on the type of 
device.) 


Rapid jogging. 


Information from General Electric Co. 





Reduce currents. Substitute special non-weld # 
tips. 

Install larger device. 
(Caution: overheating of copper tips sh 
considered.) 


Install copper tips- 
ould be 


Install copper tips if otherwise suitable. 
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QUESTIONS from readers on problems of industrial equipment, | 


maintenance and repair. Answered by electrical maintenance engineers 


industrial electrical contractors out of their experience. For every que: 
tien end every answer published, we pay $5.00. 


READER'S QUIZ 





CIRCUIT 
RECTIFIER 


UESTION 131. I note in a 

O diagram of an aluminum plant 
rectifier circuit that the cathode 
of the rectifier tubes and cath- 
ode breaker are in the positive 
lead. Any electrical dictionary 
will show that the cathode is 
always negative. Can you ex- 
plain this?—R.L.D. 


A TO QUESTION 131. The 
e@ rectifier is not unlike a check 
valve and will pass (current) elec- 
trons in only one direction. The only 
time it will pass electrons is when the 
anode is positive with respect to the 
cathode. Now we have positively es- 
‘tablished a direction for the electrons. 
According to early conventions there 
would be a current flow in the opposite 
direction. 

It is also true that any point in a 
circuit is neutral, i.e. its sign will 
depend upon the part of the circuit 
with which it is compared. The actual 
direction of current is of little conse- 
quence as long as the notation is con- 
sistently applied.—E.J.K. 


A TO QUESTION 131. Before 
@ the electron theory was ad- 
vanced, electricity was assumed to 
travel from positive to negative, and 
all test equipment, meters, etc., were 
polarized accordingly. If the answers 
in electrical dictionaries mean that 
negative electrons are given off from 
the cathode, they are right. But when 
you speak of polarity as measured with 
conventional meters—that is some- 
thing else. 

In any vacuum tube circuit, you will 
find that the plus of the meter must be 
on or toward the cathode—which in 
turn gets the positive current from 
the plate (anode). Circuit connections 
are relative. For proof see Fig. 3, 
page 98 of Feb. issue, Electrical Con- 
tracting. The “B” minus, and the “C” 
positive are both connected to the 
cathode. (In this case the filament.) 
Without some rule to follow, what is 
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the polarity of this cathode? Insert a 
milliammeter in the circuit in such a 
way that only the cathode current is 


measured (see Figure). In spite of 
plus and minus battery connections— 
the meter plus must go to the cathode. 
—F.J.M. 


TO QUESTION 131. The 

rectifier tube, with its anode 
and cathode, is a unidirectional switch. 
The “switch” operates when and while 
the anode is at a positive potential 
with reference to the cathode. In other 
words, under the above conditions, the 
tube becomes conductive. 

During that part of the cycle when 
the anode is positive the cathode, being 
connected to the other terminal of the 
a.c. supply, is negative. According to 
the electron theory, the positive charge 
(or potential) of the anode attracts 
the electrons from the cathode; at this 
instant the tube is conductive—the 
current flowing in a series circuit com- 
posed of the tube, filter choke, load 
and a.c. supply. 

The tube, although it is at this in- 
stant conducting current across its 
two elements, has some _ resistance 
since, for example, the average voltage 
drop across a mercury vapor tube is 
15 to 20 volts. 

. The total load of the a.c. source is 
the resistances of the tube, choke, and 
load connected in series across it. The 
anode is at the positive extremity and 
the terminal of the load connected to 
the other end of the supply is at the 
negative extremity. All intermediate 
terminals, in this series circuit, are 
positive with reference to the negative 
terminal of the load, but negative with 
reference to the anode. Consequently, 


the cathode is the positive termim| 
of the load, but negative with referenc: 
to the anode, or the negative electroé 
of the tube.—F.L.B. 


A TO QUESTION 131, Fora 
@ circuit containing a plating 9. 
lution the electrode at which the plating 
occurs is the cathode and is negative 
The current flows from the other elec. 
trode (anode) through the solution 
(electrolyte) and leaves at the cathode, 
depositing the metal particles (ions) 
as it does. 

In a rectifier, the electrode at which 
the current leaves the electrolyte be- 
comes positive because the current flow 
is from a source in which the anode 
is at the higher potential and the other 
electrode (cathode) is at a lower 
potential but is positive with respect 
to the external circuit—J.E.W. 


D. C. GENERATORS 
IN PARALLEL 


UESTION 132. Is it possible to 
QO successfully operate in parallel 

three or more d.c. generators 0] 

different capacities, all driven 

by the same type of prime 

mover. If each is driven by 

different types of prime mover 
*\ such as diesel and steam engines 
what is the maximum permis- 
sible speed regulation of each 
engine? Does each generaior 
take its proportionate share of 
the load?—H.R.S. 


A TO QUESTION 132 Itis 
© quite possible, and a common 
practice, to operate any number of 
d.c. generators in parallel. For stable 
operation, however, they should ha 
similar external characteristics. That 
is, as the load increases, the voltage 
all machines should (1) decrease, 
(2) increase approximately 1 
same ratio. The capacity of the m& 
chines does not enter appreciably < 
the picture from a practical stant 
point. Pec: 
Series generators, due to their Tis 
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ing characteristics will not operate in 

‘allel unless an “equalizer” con- 
nection is provided. The equalizer 
causes all series fields to be affected 
alike if the speed of one prime mover 
should change. The same reasoning 
applies to compound-wound generat- 
ors, Without the equalizer connection, 
, momentary change in speed of a 
prime mover would cause a load shift 
in such a way that one generator would 
be driven aS a motor. (A series gen- 
erator would try to reverse its direc- 
tion of rotation when it became a 
motor. ) 

When operating a shunt generator 
in parallel with a compound generator, 
the compound generator should be 
operated without the series field, or it 


| | | | 
+ -| jEl+ 
| resistors 


Gif necessary) 


Note: 1. Center pole of paralleling switches 
is for equalizer connection 
2. Circu/t breakers and instruments 
not Shown 
should be given a drooping character- 
istic by means of a suitable series field 
shunt, Compound or series generators 
operated in parallel cannot have their 
tharacteristics adjusted by means of a 
shunt because of the equalizer con- 
ution. Instead, the characteristics 
must be altered by means of a resis- 
ance in series with the series field. 
Automatic voltage regulators may 
beptovided for machines operating in 
patallel. If hand regulation is used, 
the voltage (and consequently the 
lad) of each machine may fluctuate 
ite to changes in speed of the prime 
tovers, But this can vary over a 
vide range without system disturb- 
anes, Under normal conditions, with 
lie generators having similar charac- 
letstics and the prime movers holding 
tasonably constant speed, the load 
‘arnied by each generator can be varied 
ly adjusting the field rheostat. 
en the load on one machine in- 
fteases to the point where it is neces- 
ay to add another in parallel, the in- 
‘omitg machine is brought up to its 
mal speed and its voltage is ad- 
listed by means of: the field rheostat 
il the running and “starting” ma- 
ines have equal voltages. The paral- 
Switches are closed, and load is 
{ed to the incoming or starting ma- 
Increasing its field strength. 
men disconnecting a generator, re- 
ts load by weakening the field. 


Negative bus 
Equalizer \be 
Positive 
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Care prevents Wear 


@ It's not unusual to find Johnson Electric Motor 
Bearings delivering excellent service for ten, fifteen 
and even twenty years. When they are properly 
installed, kept in line and properly lubricated they 
often outlast the motor. Right now when they are 
so hard to replace, it will pay you to give them the 
best of care. If replacement is necessary, order well 
in advance to prevent a breakdown of your vital 
equipment. Johnson Bronze Company, 490 S. Mill 
Street, New Castle, Pennsylvania. 















ELECTRICAL INSULATION 
Auailable in Euery Required Form 


Everywhere Fiberglas Electrical Insulation is demonstrating its greater 
dependability and longer life under the most severe operating con- 
ditions. For rewinding existing equipment, Fiberglas provides added. 
protection against overloading and high operating temperatures. 


For more permanent insulation, specify Fiberglas — yarn, tape, 
sleeving, tying cord, cloth, varnished tape and cloth, laminated 
sheet, Fiberglas-mica combinations. 


Distributed by 


wumgaooes INSULATION & WIRES, INC. 


Awi) 2127 Pine.St., St. Louis, Mo. 


289 Simpson St., N. W., Atlanta, Ga. 
30 Trowbridge Ave., Detroit, Mich. 
a 181 Portland St., Cambridge, Mass. 
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FUSIBLE TRIPLOC 


plugs and receptacles 


















Connector bodies 


Fusible plug 


for Portable 
Electrical Tools 


The use of fusible Triploc 
plugs on extension circuits 
will automatically isolate a 
defective tool or device 
without interrupting serv- 
ice to other equipment. 
This protection is especially 
valuable on production 
lines using numbers of 
portable tools. Triploc 
plugs and receptacles are 
heavy duty types to with- 
stand hard use. The com- 
plete range of types in- 
cludes fusible plugs, cable 
connectors, and receptacles 
in many housing types with 
conduit fitting bodies in 
standard styles and sizes. 
Write for Pylet catalog with 
complete listings of all 


types. 
* 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 
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Fusible 
contact unit 
assembly, 3 wire, 

4 pole, for three 36 
amp. 250 v. cartridge 
fuses or fusetrons. Also 
2 wire, 3 pole (2 fuse) 
type for universal tools. 













































When the load current is nearly zero, 
the paralleling switch is opened.— 
L.E.B. 


A TO QUESTION 132. It is 
@ possible to operate as many 
d.c. generators in parallel as we want. 
We can use any type of prime mover 
we desire. Speed regulation does not 
count. The only thing that does count 
is even voltage for all generators, as 
otherwise, the high voltage generators 
will carry the load and also drive the 
low voltage generators as motors. 
Therefore use some form of a current 
regulator, which changes the voltage 
fast enough to keep the fuses of each 
generator from blowing in case the 
normal generator voltage character- 
istics of all generators are not alike 
for all loads.—H.S. 


A TO QUESTION 132. The 
@ answer to the first part of the 
question is definitely yes. They may 
be connected and operated in parallel 
quite effectively even though they are 
of different capacities, provided that 
the machines are shunt or compound 
wound, have the same voltage ratings 
and have identical operating charac- 
teristics. The last requirement may be 
explained by saying that each gener- 
ator must react the same under vari- 
ous load conditions; for example, the 
voltage of all machines must increase 
or decrease the same amount with the 
application or removal of load. If the 
voltage of one increases over the 
others, then that generator will absorb 
a greater proportion of the load, and 
eventually overload that machine. 

Generators of the compound wound 
type require a low resistance connec- 
tion between the various machines, 
called an equalizer. This equalizer 
connects each machine at a point be- 
tween the series field and the armature. 
The equalizer prevents one generator 
from absorbing more than its share of 
the load, due to the series field of that 
generator momentarily having an in- 
crease in current, due to a temporarily 
increased voltage across it. With the 
equalizer, the voltage increase is 
shared by all series fields alike. The 
equalizer is not required by shunt 
type generators operating in parallel. 

In part two of the question, regard- 
ing the use of dissimilar prime, mov- 
ers, I would discourage the practice. 
However if it were necessary, I 
would recommend that their speed 
regulation shall not have a variation 
of over two to five percent, depending 
on the speed of the generators, i.e. 
two percent for low speed machines 
and up to five percent for high speed 
machines, if satisfactory results are to 
be had. 


In answer to the last part of the 














The A-B-C of ... 


Pipe and Bok 
Machines! 












beetle 
A high-speed heavy-duty deluxe Pi 
Bolt Machine. Reiep Vp to inchs < 
12-inch with geared tools and drive shaft, 
Bolts, V4 to 2-inch. We. 415 Ibs, 


Write for Bulletin A 


‘ 





Beaver Model-B 
A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/g to 2-inch up to & 
inch with drive shaft and geared tools. 
Bolts up to !'/-inch. Weight 280 lbs. 


Write for Bulletin B 








Beaver Model-C 
A STURDY LITTLE POWER UNIT Con- 
verts hand pipe tools into power too! 
from '/ to 8-inch. Threads 8-inch nt 
minutes. Threads bolts up to !'/z-ineh. 
Two men can work at the same time 
without interference. Weight 150 lbs. 

Write for Bulletin C 


eens Rae Ne 
Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TGDLS 


542 Deen Ave. Warren, © 
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question, I would say positively yes. 
Of course, there are several qualifica- 
ions to be considered. The speeds 
nust be kept in step with one another 
, order to keep the voltages of the 
various generators identical or very 
dose to it. The generators should be 
ithe same make and voltage (al- 
ough they may be of different manu- 
acttre) and the operating character- 
itics should be identical, as described 
apart one. In case of the compound 

tor connection, the equalizer 
wnductor must be used as described 
in part two. Lastly I would advise 
wainst the combination of both shunt 
and compound machines in the same 
ystem as this complicates the opera- 
tion in regard to load control. In con- 
sidering the above items there should 
jeno trouble in having each generator 
ake on its proportionate share of the 
had—W.R.S. 














Can you ANSWER 
these QUESTIONS 


WESTION 15 I would like to hear how 
other readers improvise testing equipment 
for use in running a double-the-voltage- 
lus-one thousand test on lead covered 
ables, When energizing. currents are 
to great for a continuously adjustable 
uto-transformer then a water rheostat is 
imicated. I find it practically impossible 
to get smooth control for the full range. 
Unless I add large amounts of salt, I 
camot reach the peak voltage; then as 
wm as the movable electrode contacts 
he water I get a tremendous increase in 
voltage, How can I start the test at prac- 
tally zero voltage and gradually in- 
wease until maximum test value is 
reached ?—E.,J.K. 





WESTION U5 In our motor 1epair shop, 
out 50 percent of the rewind jobs are 
Sphase, from 1 to 15 hp. Three phase, 

Volt service is not available. Conse- 
wently we are at a loss as we cannot 
ue these motors a running test since we 
uae only single phase at 220 volts. Is 
liete any practical way to change single 

Ke to three phase without installing 
‘single to three phase m-g set?—H.G.H. 









rl V5 We intend to install three 
‘single phase transformers in a sub- 
ry ap Step down a potential of 7,200 
ie at of 120 volts to neutral. The 
imaty being three wire and the sec- 
four wire. 
. ile load will consist of three phase 
motors and of the usual incan- 
lighting load. The motor load 
total 250 kva. at 0.73 power factor; 


















ing load being 215 kva. at unity 
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They are being used more and more, especially on motors for 
precision instruments in the aircraft and naval fields—in im- 
portant spots where brush failure might lose a plane or a ship. 
Advantages: non-corrosive, low friction, slight wear even at 
high altitudes; addition of very little silver increases current- 
carrying — without impairing commutating characteris- 
tics. A wide range of requirements can be met, since carbon 
gtades can be impregnated with from 5% to 70% of silver. 
May we talk with you about your needs? 


SUPERIOR CARBON PRODUCTS, INC. 


9113 


om (21 
SUPERIOR occ’ Ree 
, BRUSHES Ohio 




















=o© Double Barreled 
: PROTECTION 


|—=———with this Famous 


TRICO COMBINATION 


Just as sleek barrels of defense guns protect American 
_— so do TRICO “Powder-Packed” Renewable Fuses 
and KLIPLOK CLAMPS protect production schedules 
against unnecessary shutdowns and;lost production. It's a 
100% trouble-free combination. 


POWDER-PACKED FUSES 


The renewal element is “‘different."" It is custom 
built to give the maximum in safety, efficiency and 
dependability. You get THREE TIMES THE 
SERVICE . . . at NO ADDITIONAL COST. 


KLIPLOK CLAMPS 


That time-tested jack-screw and INTERNAL 
tapered-wedge principle literally bolts fuses and 
clips together without friction loss. No burnt 
fuses and clips—unnecessary shutdowns and 
wasted current caused by over-heating. There's 
a size for every clip. 








WRITE FOR BULLETINS #1 and 6. TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 















































substantial fittings 
for every need... 


\ 


National Electric 


PROGCUCTS CORPORATION 
Pittsburgh, Pa. 


























power factor and is planned to be con- 
nected between the line wires and the 
neutral to achieve a balanced condition. 

What primary and secondary voltage is 
required of the transformers? How shall 
the three single phase transformers be 
connected? What will be the full load 
currents in the primary and secondary 
windings ?—P.C.Z. 


QUESTION W5 ; have a pole-line ground 


the resistance of which I would like to 
measure. There are two other separate 
grounds nearby that I can use to check 
with. I believe there is an instrument on 
the market that uses some method to 
figure ground resistances. I would like 
to know how it is done and what formulas 
are used.—F.G.K. 


QUESTION X51 was called in to repair 


a short on a three phase line feeding a 
cloth cutter. I traced the short to the 
molded three pole receptacle: which was 
attached to the cord. After reconnecting 
the receptacle, it still blew the fuses even 
though I carefully removed the carbon 
from the molded parts. This meant that 
I had to use new molded insulation to 
keep the fuses from blowing. Can some- 
one tell me how to tell the difference 
between a plastic that becomes a con- 
ductor after an arc and one that does 
not?—H.S. 


QUESTION Y5 We want to control six 


200 hp. 440 volt motors at a remote point 
about three and one-half miles away, 
each motor to have separate start and 
stop controls, also separate continuous 
lamp indication of the running or off 
periods of the motor. We want to use a 
minimum number and size of conductors. 
What would be the best way to do this? 
There is available 110 volts on a control 
transformer at the motors, also 120-208 
volts 60 cycles and 125 volt d.c. battery 
are available at the remote point. The 
motors are located on an average of about 
2,000 feet apart, with the nearest one 
about one and a quarter mile from the 
remote point—L.R.B. 


QUESTION Z5 r have a type PDA-3A, 
115 volt, 60 cycle voltage regulator oper- 
ating in conjunction with a 2300 volt, 
188.5 amp., 3 phase, 60 cycle, 120 r.p.m. 
generator that is directly connected to a 
reciprocating steam engine. The trouble 
I am having is with the control of the 
voltage which constantly rises and falls 
in step with the revolutions of the engine. 
The armature of the regulator also dips 
up and down in step. Can someone give 
me a solution for correcting this con- 
dition ?—F.L.C. 


PLEASE SEND IN 
YOUR ANSWER BY JUNE 1 








Faster e Sater 
Quieter 


In Masonry & Concrete 


PAINE 


“SUDDEN DEPTH" 


DRILL BITS 


Carboloy Tipped => 


@ These revolutionary Drill Bits are saving 
man-hours on the drilling of holes in masonry 
and concrete, for anchors, thin wall pipe con. 
duit and armored cable. They are quieter and 
last longer. Can be used in any rotary dril 
(slow speed). Available in sizes from 3/16 in, 
through I!/, in. diameter (graduated in |/\i 
in. sizes) all having a maximum |/)-in. shank, 


Ask your Supplier and Write for Catalog 


THE PAINE CO. 
2961 Carroll Ave., Chicago 12, Illinois 
Offices in Principal Cities 


‘PAINE | 
ina HancinG DEVICE)) 





































Non-Inductive — 
Conductor Racks | 






























sizes 5/10" to 2%" t 


@ Available in types for any number 
cables, the M & W Type S-L Conc 
Rack is designed so that cables a : 
partially surrounded by metal. Pea 
a ere = rock Oe 
be u r A.C. or D.C. . ye 
design makes for quick, easy mounting a 
cables. Be 
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Write seins bcd age -_ we 4 #: 
tai nformation 0 "a 
laductive Cable and Conductor Racks. 


M. & W. 
ELECTRIC MFG. C0. 


EAST PALESTINE . 
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Svmplfy you 


CONTROL 
INSTALLATIONS 


WITH 


COMBINA (ON 
STARTERS 


Motor controls are easy to install when you 
use Allen-Bradley combination starters. You 
save time, space, money, critical materials, and 
man power. You get a neater installation, be- 
cause solenoid starter and disconnect unit are 
in one cabinet. 


A-B combination starters are trouble-free, 


too. Both units have double break, silver alloy 
contacts which never need any maintenance. 
There are no pins, pivots, or bearings to cause 
trouble. Let us send you Bulletin 712 ...it tells 
all about these combination starters. 


7wo unila m one cabmdl 
Bulletin 712 Size 2 combination starter with 
manually operated disconnect unit and sole- 
noid starting switch in one cabinet. Three of 


these combination starters are used on the 
machine below. 








ALLEN-BRADLEY 


COMBINATION STARTERS 














ores 0 une LUN OF 
TROUBLE-FREE MOTOR CONTROL 


ONLY ONE MOVING PART 









DOUBLE BREAK, 
SILVER ALLOY CONTACTS 








DEPENDABLE 
OVERLOAD PROTECTION 






HIGH INTERRUPTING 
CAPACITY 






oe COND ACCURACY 








Allen-Bradley Bulletin 709 Size 2 
Across-the-line Solenoid Starter 


Arc hood and solenoid coil 
mounted on solid steel plate 


a ne “a The Allen-Bradley trade-mark is the mark of quality. A-B solenoid 

starters are dependable and trouble-free because they are so simple. They have only one 
moving part—the one-piece solenoid plunger that opens and closes the double break 
contacts with a straight-line vertical motion. There are no pivots, no pins, no bearings, 
no hinges, no flexible jumpers nor other trouble-breeders to cause starter failures. Further- 
more, the silver alloy contacts never need to be filed, cleaned, or dressed. Just install 
A-B ‘solenoid starters . . . and forget them. They're good for millions of trouble-free 
operations. That's why the A-B trade-mark means reliability and quality in motor control. 

Allen-Bradley Company, 1316 S. Second Street, Milwaukee 4, Wisconsin. 


LEY 


Arc hood cover 


Solenoid plunger with double 
break, silver alloy contacts 


ALLEN-BR 
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Dualight Units 


ew dualight 
wits are available 
for general or local- 
ized lighting of in- 
dustrial plants. They: 
are designed to ap- 
proximate daylight 
from incandescent 
and mercury lamps. 
Each twin-hanger 
uit is tapped for 
jin, conduit stem; PITTSBURGH DUALIGHT UNIT 
isequipped with removable plate to simplify wiring ; Mogul 
sockets, safety holders, Permaflectors and reflector retaining 
tings, Permaflectors, “shaped mirrors” of silvered glass, 
provide engineered light control for broad, medium or con- 
centrated light distribution from low or high bay mounting. 
They use 500-watt PS-40 and 750 or 1,000-watt PS-52 incan- 
descent lamp, in conjunction with a 400-watt T-16 mercury 
lamp. Pittsburgh Reflector Company, Oliver Building, 
Pittsburgh, Pa. 


? Time Switches 


A new line of 
time switches and 
time controls has 


been announced. The 
synchronous motor 
in these time 
Switches is a slow 
speed, heavy duty 
motor, operating at 
an initial rotor speed 
of 450 rpm. It is 
; self-starting and 
self-lubricating with 
built-in gear reduction of four heavy cut wheels and pinions 
operating in oil upon centerless ground studs. within the 
sealed gear box. Type “S” standard synchronous time 
Witches are recommended for controlling signs, com- 
mercial lighting, attic fans, stokers, oil burners, blowers, 
| Pumps, valves, motors, etc. It has two exposed gears. 
18 dust proof with slow speed motor and snap action 
«Swi enclosed in a modern case with glass window to 
,.. eration. Standard models are equipped with two 
oy a dials, one ON and one OFF. Four tripper dials 
“¢ 0 available. The M. B. Austin Company, 108-116 
mth Desplaines St., ‘Chicago, Til. 
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AUSTIN TIME SWITCH 
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THESE ANNOUNCEMENTS of sew equipment care necessarily brief—for 
more detailed description, sizes, prices and other data write to the mene- 
facturers' advertising depertments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 


QUIPIMENT News 





Flip-Open Fuse Cutouts 


A flip-open fuse 
cutout, which pro- 
vides overcurrent 
protection by means 
of a fuse link but 
without the conven- 
tional hinged fuse- 
holder tube, has been 
announced. The cut- 
outs, rated 5 am- 
peres, 7500, 12,500 
and 15,000 volts, 
have clamp type line 
terminals, wet-proc- 
ess solid porcelain 
insulator, and spring contact arms. The fuse is supported 
in tension between spring contacts. When the fuse link 
blows, the spring tension of the contacts widely separates 
the severed ends of the link, thereby giving visual indication 
of the blown fuse from the ground at any angle. A switch 
stick is used to re-fuse the cutout. The fuse link is con- 
structed with solid wire rings at both ends to permit easy 
handling with a switch stick. General Electric Company, 
Schenectady, N. Y. 








G-E FUSE CUTOUT 


Fluorescent Luminaire 


This _ luminaire, 
known as the 
Ranger, is for use 
in both offices and 
drafting rooms. It 
can be used individ- 
ually and in contin- 
uous rows. It is an 
unshielded unit and can 





CURTIS FLUORESCENT UNIT 
“Warrior” 
luminaires by obtaining the louver body and louver end 


be converted into 
plates. It has steel wiring channel and flat “Fluratex” 
non-metallic reflector, ballast shields and reflector ends. 
The dimensions are width 94-in., length 48-in., suspension, 
top of ballast to bottom of wireway end plate 6}-in. It 
is wired for 110-125 volt, 60 cycle, a.c. current, high power 
factor tulamp ballasts. Unit can also be wired for 220-250 
volts. It uses four 40-watt fluorescent lamps and is avail- 
able in pendant or ceiling mounted'types. Curtis Lighting, 
Inc., 6135 West 65th Street, Chicago, 38, IIl. 
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Fluorescent Unit 


A new fluorescent 
unit, called the Bea- 
con, is for use in 
offices and drafting 
rooms. The unit is 
designed for high 
quality illumination, 
using etched ribbed 
glass for side panels 
to prevent glare and 
open louvers in the 
bottom of the unit to 
prevent direct view 
of the lamp. Lamp replacement is provided by a hinging 
arrangement of the louvers. It has an all-steel construction 
with exception of the louvers. A two-stem canopy con- 
struction using a special mounting strap reduces mounting 
time and cost of installation. Ballasts are mounted in an 
inverted position within the channel and are only partially 
enclosed. Units are available with stem suspension or 
with close-up mounting for low ceiling areas. The F. W. 
Wakefield Brass Co., Vermilion, Ohio. 





WAKEFIELD FLUORESCENT UNIT 


Wire Stripper 


A new model of the Speedex wire 
stripper incorporating an improved 
automatic “stay open” feature provides 
a time-saving advantage when stripping 
the insulation from very fine stranded 
wires. The mechanism of the new tool 
is designed to hold the jaws of the strip- 
per open until the wire is removed. A 
new handle design makes easier opera- 
tion possible. The stripper removes 
insulation from all types of solid or 
stranded wire without crushing over a 
wide range of sizes from No. 8 to No. 30. It can be used 
to cut wire when desired. Hardened steel precision ground 
cutting blades are also available. Wood Specialty Mfg. 
Co., 919 Taylor Avenue, Rockford, IIl. 





WIRE STRIPPER 


Electronic Motor Drives 


A line of adjustable speed, electronic motor drives pro- 
viding d.c. motor performance from a.c. power without re- 
quiring special motors is announced. The new self-con- 
tained “package” units are applicable to any machine driven 
by a dc. shunt motor. Electronic rectifier tubes are 
employed in the Weltronic system to convert a.c. to d.c. 
supplying separate power to the d.c. motor armature and 
field circuits. Each circuit is individually controlled 
through other electronic tubes to provide speed adjustment 
and current regulation. Full torque can be provided at the 
lowest speeds making it possible to vary the speed of a 
machine without sacrificing torque. Complete stepless con- 
trol of motor speed is obtained from a few r.p.m. to double 
basic motor speed by setting a dial. Adjustment of the 
dial may be made while the motor is operating or it may 
be preset before starting. In addition to the start, stop and 
speed selection controls of standard units, reverse, with 
or without an independent reverse speed selection control, 
can be supplied. Dynamic. braking, dual-control stations, 
limit switches or sequence and time controls may be used 
with the units as desired. All transformers are built into 
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WELTRONIC MOTOR DRIVES 










the steel cabinet. Units may be wall or floor mounted at 
any convenient location. Capacities are available from 
4 hp. to 3 hp. single phase and 5 hp. to 10 hp. three phase, 
Standard voltages are 220/440 at 60 cycles. 550 volt and 
25 or 50 cycle machines can be supplied. Weltronic Com 
pany, 20735 Grand River, Detroit 19, Mich. 3 












Building Wire 


A new small-diameter Type SNW Flamenol building 
wire for wet locations has been added to the standard Type 
SN Flamenol for dry locations. This new wire hasa 
special thermo-plastic insulation with low moisture a 
tion. It is designed for use in accordance with Section 
of the National Electrical Code for installations in raceway 
systems in wet locations. It is approved by the Under 
writers’ Laboratories in sizes 14 to 4/0 inclusive. The 
insulation, in addition to its low moisture absorption prop 
erties, is superaging, high in dielectric strength and 
resistant to oils, acids and alkalies. It is flame resistant 
and will not support combustion. Its temperature rating is 
50 deg. C. This wire is self-protecting and requires m 
braid. Its finish is hard, smooth and glossy, striped for 
grade identification. The small diameter of this wife 
saves space permitting more conductors to be used in on 
conduit or duct, or permitting smaller conduits or ducts 
to be used. General Electric Company, Bridgeport, Conn. 



















































Your 

Midget Transformer to your 
A transformer that compares in size with an ordinary First: 

cigarette has been announced for certain electronic applica: hting J 
tions. This transformer in an aluminum case 1s one inch ng 

in diameter and lxs-in. in height overall. The weight SH type of 

approximately two ounces. It is rated at 1.4 henries a ‘ 

025 amperes direct current, with a resistance value of econe 

100 ohms. Acme Electric & Manufacturing Co., Cuba, tesentin 

New York. be dus 

for cou; 

Your 

Materia] 

t0 fabri 
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Sttength 
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Your Westinghouse distributor offers two quick solutions 
to your electrical insulating problems. 

First: The complete Westinghouse line of “Tuffernell” Insu- 
liting Materials—proved by 50 years of field tests with every 
type of electrical equipment. 

Second: The distributor’s own “how-to-do-it” ability rep- 
resenting knowledge drawn from Westinghouse insulating 
headquarters and experience gained in similar applications 
fot countless other customers. 

Your Westinghouse distributor stocks a line of insulating 
materials that’s really complete . . . from varnishes and cements 
0 fabrics and tapes. And every material is ‘“Tuffernell”— 


‘xactly what you need in flexibility, dielectric and mechanical 
‘tength, J-90509 


PANTS IN 25 CITIES . . OFFICES EVERYWHERE 
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estinghouse @@a 


YOUR TWO BEST BETS ON 
ALL INSULATING PROBLEMS 





HOW-TO-DO:IT- 


GET THIS NEW CATALOG 


To simplify selection of the right insulation— 
your Westinghouse distributor now has available 
the new Westinghouse “‘Insulating Material 
Catalog”. It contains listings of micas, fabrics, 
tapes and papers, along with complete dimensions, 
ratings and other helpful 
application data. Ask 
today for your copy of 
Catalog 65-000. Or, write 
Westinghouse Electric & 
Manufacturing Co., East 


Pittsburgh, Pa., Dept.7-N. 





WESTINGHOUSE DISTRIBUTOR FIRST! 
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Welding C 


ontrol 


Sas ms 


A new thyratron 
weiding control for 
providing precise 
control of low-cap- 
acity spot welders 
has been announced. 
This control can be 
used with either 
welding tongs of a 
small bench welder, 
and is __ suitable 
for the spot weld- 
ing of vacuum 
tube parts. Suitable for operation on either 230 or 460 volt, 
60 cycle power supply the new control is an adjustable, syn- 
chronous-precision, electronic type in which three thyratron 
tubes perform all the functions. A single calibrated time 
adjustment on the front of the panel provides either one-half 
cycle or any number of complete cycles from one to ten. 
General Electric Company, Schenectady, N. Y. 


G-E WELDING CONTROL 


An Alternate for Varnished Silk 


A new seamless bias alternate for varnished silk obstain- 
able in continuous length rolls of 36 or 72 yards is an- 
nounced. The new material has been introduced to 
eliminate the need for splicing 51-in. bias cut strips. It is 
emphasized that whereas the sewed or cemented seams of 
spliced fabric often prove bulky or mechanically weak, the 
new alternate’s freedom from seams or splices permits 
uniformly tight, compact taping. The product is described 
as a thin cotton cloth varnished to specified thicknesses, 
and is obtainable in either a slightly tacky or mica dusted 
finish. Dielectric strength is 1200 VPM and tensile strength 
is 42 Ib. per one inch width. Irvington Varnish and Insu- 
lator Company, Irvington 11, N. J. 


Heavy Duty Rectifier 


A new rectifier, 
heavy enough to op- 
erate modern, heavy 
duty aircraft gun 
turrets has been an- 
nounced. The extra 
heavy inrush cur- 
rent required can be 
delivered while am- 
ple voltage is main- 
tained to prevent 
drop-out of turret 
relays. The rectifier 
provides all power 
needs for the ground 
crew in_ servicing 
and testing planes of 
all sizes. It pro- 
vides voltage con- 
trol with a “no- HEAVY DUTY RECTIFIER 
load” limit that may be set and locked. The cabinet is 
designed for all-weather use ‘and provided with roomy side 
compartments for holding lorig lengths of input and output 
cable. The standard model has a capacity of 20 to 28 volts at 
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200 amperes, with d.c. output starting inrush of 1%) 
amperes ; a three minute rating of 400 amperes and continy. 
ous rating of 200. A.c. volts are 50/60 cycles, 
460. Airplane Manufacturing and Supply Corporation 
6853 Lankershim Blvd., North Hollywood, Ohio, 


Motor Generator 


A new line of high frequency motor generators has been 
announced. The machine is a motor and a generator with 
frames cast integral. The cores of the motor and gene. 
ator are two distinct armatures but are mounted on op 
shaft. Many combinations of a.c. voltages and frequencies 
can be had in this unit such as either 400 or 800 cycles 
Motor winding may be tapped to deliver 60 or 120 cyl 
at either 1800 or 3600 r.p.m. Voltages up to 1000 wats 
may be furnished. Frequency regulation is 1.6 percent g 
1000 volt-amperes. The unit is approximately 163-in, long: 
8j-in. wide; 134-in. high. Kato Engineering Compan, 
Mankato, Minn. 


KATO MOTOR GENERATOR 


Duo-Directional Sound Reproducer 


This new model 
HI-8 duo-directional 
baffle reproducer can 
be used in conjunc- 
tion with Execu- 
tone’s music and 
voice - paging 
systems. It is recom- 
mended for plant 
broadcasts of plan- 
ned music. An 
eight-inch perma- 
nent magnetic 
speaker having a six 
ohm voice coil is 
enclosed in this ac- 
coustically designed 
baffle. An opening 
front and back pro- aes ee 
vides duo-directional 
transmission. This ss 
baffle is equipped with a convenient internal mountitg 
a special transformer which matches the impedance 
reproducer unit to the wiring line and amplifier. 
tone, Inc., 415 Lexington Avenue, New York 17, N. ¥. 


EXECUTONE REPRODUCER 
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}DAYANT “NO-BLINK” STARTER 


Automatically LOCKS OUT A DE-ACTIVATED LAMP 
Automatically RESUMES NORMAL OPERATION WHEN NEW LAMP IS INSTALLED 








_ Available in two sizes: FS4-NA for 40-watt (2) Starters last longer because they do not 
lamps and FS6-NA for 100-watt lamps... wear themselves out in futile attempts to start 
Both are fully automatic in all their functions. __de-activated lamps. (3) Ballasts are protected 

Saves lighting dollars—builds good will with from overheating. Specify ““No-Blink” start- 
users. (1) Perfect starts lengthen lamp life. _ ers for your fluorescent installations. 


Sold through electrical wholesalers. 
~~ THE BRYANT ELECTRIC COMPANY ~ sbrivctrort 2, connecticut 


NEW YORK «+ SAN FRANCISCO + CHICAGO «+ LOS ANGELES 
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PLANT RECREATION 
LIGHTING 


Industrial management is now recog- 
nizing the morale lifting effect of rec- 
reational facilities for its employees. 
Up in Milwaukee, Wis., the Allen- 
Bradley Company, manufacturers of 
electrical control equipment, is one ex- 
ample of progressive management that 
has long been fostering better employ- 
er-employee relations. 

One illustration is Lynde Hall, a 
recreational center that Allen-Bradley 
employees can call their own. Here 
they can attend or participate in dra- 
matics, hold socials and dances or take 
part in indoor sports. Scott Fitzhugh, 
Milwaukee, handled the architectural 
assignment and Magaw Electric Co., 


RECESSED TROFFERS combine louvered 

fluorescent units with incandescent down- 

lights to provide the high intensity general 
illumination. 


COMBINATION fluorescent troffers and incandescent downlights 
provide 60 foot-candles of evenly distributed comfortable illumina- 
tion for indoor sports in this recreational center. 


104 


Milwaukee did the electrical installa- 
tion, 

The lighting, which is tailored to 
the needs of the various recreational 
activities, is divided into three distinct 
systems—direct, indirect and stage 
illumination. 

The direct lighting consists of 10 
continuous rows of louvered fluores- 
cent units in combination with five, 
500-watt incandescent downlights per 
row. Each row contains 10 Curtis, 
two-lamp, five-feet fixtures with a 
downlight installed flush between each 
group of two fixtures. Recessed in the 
20-ft. ceiling, this system bathes the 
64-ft. by 100-ft. area with 60 foot- 
candles of illumination. 

The indirect lighting system is used 
primarily for dramatic presentations. 
Mounted along each of the two side 
walls, approximately 10-ft. above the 
floor, are 18-ft. sections of cove com- 
pletely equipped with Hub reflectors 
and 60-watt lamps on 9-inch centers. 
This is frequently used in conjunction 
with the stage lighting which includes 
footlights, border lights and the neces- 
sary spotlights. 

The intensity of all incandescent and 
stage lighting units can be varied 
through Ward-Leonard motor oper- 
ated remote control dimmers. 


LIGHTING MAINTENANCE 
IN WELDING AREA 


Smoke and fumes from arc welding 
equipment present a lighting mainte- 
nance problem which becomes more 
severe in the absence of ventilating 


INDIRECT COVES of incandescent 
trolled by motor operated dimmers, are used i 
stage lighting for dramatic presentations and other soct 


REFLECTORS over welding area me 

cleaned once each month to gain from 

six to eight foot-candles of light. Use 

of paint also adds to efficiency of light. 
ing system. 


equipment. In the Chas, T. Brandt, 
Inc., plant in Baltimore, Maryland, 
sheet metal sections are fabricated by 
arc welding. Almost the entire plant 
is devoted to welded fabrication. So 
much welding is done that each column 
in the plant is provided with at least 
one welding receptacle. 

Since the fabricated sections art 
large and heavy, layout is generally 
done as welding proceeds and there- 
fore plenty of light is necessary fot 
the layout men. Twenty-four foot 
candles of illumination is provided o 
the floor by an incandescent installa- 
tion made by Central Electric Co, 0 
Baltimore and consists of 1,500-watt 
bulbs in RLM dome reflectors. Units 


lamps, remotely Of 
4 combination wit 
a) activites 
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Why You Save 


area are 
n from 
bt. Use 1 §-second on-ond-off spring tension clips 
of light it instant release and replacement 
ie reece DOLLARS 
O. for cable damp installation 


Brandt, 

aryland, § * giide channel clamps rod of Pipe 

cated by hangers com be located at any point on 

re plant channel. 

ion. So 4. Swivel type hanger strap is adjustable 
cok for pipe OF rod alignment. 

ot g. K.0.'s for pipe and cord. 

cast i converts, single 

life, continuously hig 


ons are 7. Chain han i 
£ coupli Day-Brite’s exclusive “Sup 


in center © 
g. Complete pipe hangers with ceiling can- standar d on all non-metalli 
opy and all fittings: 
nance feature: 


9g. Large tear-out in & d for 

0. Rigid, one-piece, die-formed end boxes Li : ‘ 

welded to channel assure rigidity and i The Day Line 1S supplied fo 

proper alignment of all ports. tinuous runs— fot 2-40 watt, 3-40 watt an 
nd U.S- _ Consult your Day-Brite engineering r 


11. Non-metallic refiectors (RLM © 
Bureau of Standards o proved)- Reflec- 
or mo 


fion factor, re. Angle ° 


cutoff, 14°. . 
-BRITE LIGHTING, INC 


72. K.O. for switch. 
5431 Bulwer Ave. ™ st. Louis 7: 


43. Screw holes for direct surface mounting- 


No couplings needed. 
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RIOSTWAR LIGHTING PROGRESS! 





HE postwar store, office and home offer the Their plans and suggestions will be made available: 
greatest opportunities for lighting progress in the 
history of the lighting industry. About 1,500,000 com- 
nercial establishments and some 600,000,000 sq. ft. of 
ofice space will be ready for better lighting; about 2. To fixture manufacturers, so that they may develop lighting 
10,000,000 new homes will be needed to bring housing units that are acceptable to architects and designers and at the 


demand into balance with supply in the decade after the war. same time efficient and easy to make. 


1. To other architects, so that new lighting tools and techniques 
will become familiar to the entire architectural profession. 


3. To distributors, contractors and lighting companies. 


To supply these markets with the kind of lighting that 
sts new standards of comfort and attraction will require 
development of new and improved lighting techniques. 
General Electric now offers the lighting industry a com- 
prehensive program to stimulate this development. 


4. To the potential buyers of better lighting, so they may have 
a wider appreciation of modern lighting practice. 


To Promote Lighting Progress 
We believe this new G-E program 







G-E Enlists Outstanding Talent will help the lighting industry give 

oe ; , the postwar buyer the benefit of the 
Ten famous architects and designers have been retained best planning, the best thinking, 
by G-E to work out creative ideas for better lighting. and the most effective lighting the 
Their assignments will cover small and medium-size industry can provide. 






sores, offices, and low and medium-price homes. 





Suggestions for lighting the food 
store shown at left are described 
in a new booklet now ready. For 
your| free copy, write Dept. 166 EC-E, 
General Electric, Nela Park, Cleveland 12, Ohio. 














A comprehensive G-E advertising program wll bring the work of these 
outstanding men to all interested groups. An advertisement featuring the 
food store, for example, appears in the April issues of Architectural Forum, 
Architectural Record, New Pencil Points, Chain Store Age {Adm.}, Progres- 
sive Grocer, National Grocers Bulletin and Super Market Merchandising. 













_— the General Electric radio programs: “The G-E All-Girl Orchestra,” Sunday 
p.m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. 


THe EST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE—BUY WAR BONDS 
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Safeguard 


*LIFE 
*PROPERTY 


with MSGILL 
Vaporproof Safety 


Guards 








Guard with the 
Seal-Tight Globes 


Where there is a possibility of 
fire, or other disaster from a 
spark, exposed flame, heat or 
breaking of bulbs, then McGILL 
Vaporproof Lamp Guards 
should be used on all portable 
or extension lights. The tight- 
sealing globe and heavy Gage, 
with air-tight seal in handle 
opening, eliminate these haz- 
ards at every spot where this 
guard is used. These Vapor- 
proof guards are designed to 
stand up under roughest use 
and abuse. 


These guards also protect 
the light bulb and prevent 
breakage when used around 
machines where water and oil 
might splash on the bulb. 
Guards also are grounded—an 
additional safety feature. 
ASK FOR LITERATURE 


McGILL MANUFACTURING CO., INC. 
Electrical Division 













Valparaiso, Indiana 








are mounted on 20-foot centers at a 
height of 28 feet above the floor. 

Plant engineer, E. J. Klaunberg has 
the ceiling and side walls painted egg- 
shell periodically, reflectors cleaned 
once a month, and bulbs replaced every 
600 burning hours. From six to eight 
foot-candles of light are gained by 
monthly cleaning of reflectors. Much 
more additional light is gained at the 
working plane by the periodical paint- 
ing. Increased efficiency of the light- 
ing system is obtained by a group 
relamping operation. 


FLUORESCENT BRIDGE 
LIGHTING 


In an attempt to light the surface of 
a bridge without lighting standards 
and to keep the source of light below 
the level of the driver’s eyes the bridge 
department of the California Division 
of Highways is trying out a novel 
plan for lighting the sidewalks and 
roadway by concealing the tubular 
light source under the bridge railing. 
The method, shown in the accompany- 
ing sketches, does away with lighting 
standards which are ordinarily ex- 
tended from handrail posts on the 
bridge deck. 

The lighting unit, employing the 
fluorescent or cold-cathode source, is 
mounted in the channel iron under the 
bridge railing. A reflector the length 
of the tubing directs the rays to the 
sidewalks and edges of the roadway. 
A semi-circular shield protects the 
light source from weather or mechan- 
ical damage. 

The California Division of High- 
ways is doing considerable research 
work in the matter of highway illumi- 
nation, bridge lighting, and lighting of 
directional signs and beacons which is 
coming of importance. 



























SIDE VIEW of bridge railing showing lo- 
cation of tubular and linear units under 
the bridge railing. 
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CROSS-SECTION of bridge railing indica 

ing position of lamps, wiring channel 1. 

flector and enclosing glass of the lighting 
unit. 


















































CROSS-SECTION of bridge showing the 
distribution of light from the lighting um 
in the bridge railing on either sidt. 
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Instant-Positive Starting has 
No Starter Switches . . . Starts 
at O° Temperature .. . Starts at 


Lower Voltages ... 


This new super-powered lighting unit operates standard 40 
watt and 100 watt Fluorescent Lamps. Its insta-start ballast is 
made and guaranteed for a full year by a leading manu- 
facturer of electrical transformers. 
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: Insta-start units reduce maintenance by the: elimination of 
STANDING starter switches. Turns on and off like an incandescent light- 

FATURE eee ing fixture. 

is new rigid simplified Will operate as low as 85 volts, which is important in plants 

where load capacities are a problem. 














) Entire a on may be exposed quickly, 





Insta-start units will operate at zero temperatures. Lamps will 























May be surtac 
‘ao lara ca ection not blow-out in cold drafts. 
rise — ww Investigate this new Fluorescent Insta-start lighting unit today. 
D file! K.0. fouled switch is provided in lamp Obtainable for immediate delivery. 










-P.B. and U. S. Bureau of Stand- 


Reovite—tormed and tained unter = Open and Closed Type Commercials 







] Retlectors of 





— va a pene A ding li f LP. 1..Ca ials, ideall ited for draf 
~ *. Leboretert new outstanding line of L. P. I. mmercials, ideally suited for drait- 
wed in all these ae. ee ing room, office or other essential locations, is now available with either 


9 ten | Made—international Brotherhood of Electrical Conventional or Insta-Start Ballasts. Write today for bulletins describ- 
1 A. F. of L. Bear their label. ing these new fixtures! 


MURDER? ~+-rcernaneeNNRMURtenSa ene ecient roe SERENE ERROR RORRUTF oN TREE RN 
GHTING PRODUCTS INC. HIGHLAND PARK « ILLINOIS 
OO EeeeeEeEeEeEeEeEeEeEeEeEeE——E—E—E—————————————— 
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Plan now for the appliances 
and gadgets that will come 
later. For only a few cents 
more, install that extra outlet 
with the light switch—at a 
convenient height. Primarily 
for handy attachment of the 
vacuum cleaner—it will have 
a multitude of uses. 


A real sales point for an 
electrical wiring job. 


PASS & SEYMOUR INC. 
SYRACUSE 9, N. Y. 








HIGH-BAY FIXTURES are hung from an inclined steel messenger cable anchored at 
left in the building wall and at right to the vertical center support of the roof truss, 
Catwalk runs length of building and all fixtures can be pulled to it for maintenance, 


FIXTURE SUSPENSION BY 
PULLEYS AND MESSENGER CABLE 


A unique system of pulleys and mes- 
senger wire is used in high-bay fixture 
suspension at Westinghouse’s East 
Pittsburgh plant, to speed maintenance 
of lighting equipment. Relamping and 
cleaning is carried out on a scheduled 
basis to maintain foot-candle levels in 
excess of a predetermined minimum 
value. 

Steel messenger cable is installed at 
an inclined angle (between the build- 
ing wall and center vertical support 
of the roof truss), down and away 
from the catwalk located at the center 
support and running the entire length 
of the building. As seen in the accom- 
panying picture, an inverted pulley is 
used as a trolley. Rope cut to the 
proper length allows the pulley to ride 
down the messenger cable to its proper 
mounting location. For relamping 
and cleaning, maintenance personnel 
has merely to pull the fixture up to 
them while standing on the catwalk. 

Open wires run from the pull boxes 
to the upper condulet (which is hooked 
to the pulley), down through the con- 
duit and to the lower condulet which 
is provided with a single receptacle 
(for the fixture plug) and a hook to 
carry the fixture itself. Thus after the 
unit has been pulled over to the cat- 
walk, it can be unhooked and un- 
plugged permitting quick, safe and 
easy maintenance. 

In the particular area in which the 
picture was taken, staggered 1000-watt 
incandescents and 400-watt mercury 


vapor lamps were spaced on 15 by 
30-foot centers mounted about 65 feet 
above the floor. 


INDUSTRIAL 
LIGHTING 


Something of a record in the saving 
of critical materials for a job of its 
kind was achieved by Plant Engineer 
D. H. Palmer, of Ryan Aeronautical 
Co., San Diego, thinks Bruno Barth, 
San Diego Electric Co., who made the 
installation according to the former’ 
plans at the new final assembly build- 
ing there. The unusually large struc 
ture was constructed entirely of wood. 
In the same:spirit of metals conserva- 
tion, the wiring installation for lighting 
and power used the utmost minimum 
conceivable of steel and rubber. 

Electrical requirements in the build- 
ing call for high level illumination and 
accessible power for hand tools 
throughout the floor area. Handling 
of the lighting was especially & 
genious. : 

Illumination is provided from twin 
400-watt, 220-volt mercury lamps ® 
Ivanhoe concentrating type reflectors, 
on 18-ft. centers throughout the large 
area, mounted 38 ft. from the floor. 
Maintained intensity is 45 foot-candles. 
The building roof is supported by - 
ceedingly long timber trusses — 
the floor at that height without pillar 
support anywhere in the working 
This required the suspension of Ii 

[Continued on page 172] 
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“SCIENTIFIC SHIELDING 
AND HIGH LIGHT OUTPUT 


fortwo FO0-watt Plucrescent Lampe 


A revision of the priorities regulations permit us to again offer the 


famous Curtis SkyLux, with steel reflectors, baked snow-white Fluracite . 
reflecting surfaces and Satin Gray enameled shields and molding. 

The high efficiency of this unit, combined with scientific shielding, 
has made it the outstanding two-lamp fixture on the market. The SkyLux 
shield prevents a direct view of the lamp from ordinary angles and at 
the same time the inner surface of Fluracite serves as a reflector to 
direct the light downward. This is accomplished without trapping light © 
and no horizontal surfaces are present to collect dust. - 

The SkyLux principle results in high initial light output 


maintained with little depreciation throughout the long life. 


EC TT TE INC. 


- 6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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PRACTICAL ARTICLES on the application, installation and maintenance oy 
electronic apparatus in industry. Readers are invited to contribute Hem 
from their experience to this department. Articles used will be paid fo 
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General Considerations in Installing 
and Maintaining Electronic Contro| 


Explaining the important function of diagrams and meters in the 
handling, installation and maintenance of electronic equipment. 


By H. L. PALMER 


Electronic Section 
Industrial Control Engineering Division 
General Electric Company 











HE first consideration in instal- HO) 
Tine or maintaining any electronic 
equipment is to become at- 

quainted with the information supplied 

by the manufacturer. This information 

is supplied in two forms: 1, the HE 
diagram of connections; 2, the instruc- pho 
tion book. The completeness of this 4, ud 
information varies -with the class of 
equipment. In general, the instruction nachin 
books for established, general-purpose \ 
standard line panels are more complete § pe 
than those for special purpose panels ing 
Regardless of the completeness of the fj Pphit 
instruction book, all manufacturers ff Yuasa 
supply complete detailed diagrams iM 
which usually give a tremendous  tiousel 
amount of information if read carefully ff this pr 
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! pool ; to flow 

o ee = 4 ! The information given on diagrams 99 

é | | 5; Qilpaiaiitee \ oe is often in symbolic form, regains dag 

= pe fl l L | . an understanding of the symbols uset. ida 

sz Js] om. 2 2 2 2 ws 2 = The National Electrical Manufacturers Pi 

= Sere ben Ze - wt 3 mail Association and the American Stand- tet th 

| ards Association have committess a . 

oie working continuously to establish ut a e 

in — fied symbols and all large mania pu 

saree *eseme © ers abide by the standards established Com 

_ for magnetic control. The age wl can 

FIG. 1. Elementary diagram of a voltage regulator control with functional however, is slightly confused a this e} 
devices separated. case of industrial electronic contr 
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hw an RCA 


{bes enlarged section shown above is a 
photomicrograph of a pencil-line drawn 
tirough the printed figure “5” on an INTER- 


\uonaL Business MACHINES 
machine card, 

Apencil mark such as this, 
ieing composed of particles of 
gaphite, can be made to func- 
timasa conductor of electricity. 
iM has developed an inge- 
tous electronic device in which 
is Principle is used. Steel 
wwe brushes, sweeping across 
the cards, pick up the tiny 
tkettic currents that are made 
0 fow through the graphite 
jetcil marks, and pass them 
dong to a set of sensitive RCA 
tketron tubes which amplify 

very small currents so 

they can be used to actu- 

tt the control relays of the 
card punching machine. 

to previous man- 

wl card punching operation, 

electronic IBM ‘Mark 








accounting 


Electron Tube can “sense” a pencil mark 


Sensing Attachment” not only eliminates 
human errors at the key punch, but speeds 
up card preparation to a rate of 100 cards 
a minute. 


Probably right in your own plant, RCA 





International Business Machines 
**Mark Sensing Attachment" 
for IBM's Type 513 Automatic 
Reproducing Punch. Cover 
removed to show 20 RCA 
25L6GT/G Beam power Am- 
plifier tubes. On other side of 
machine are 10 more RCA 
tubes of the same type. 





electron tubes can perform 
some counting, sorting, control, 
measuring, or other function 
better, faster, more accurately, 
or more economically ‘‘the 
electronic way” than it is being 
done today. Why not write us 
so that we can refer you to the 
equipment manufacturer best 
fitted to solve your particular 
problem? Or our own tube engi- 
neers may be able to help you. 
For the Magic Brain of all elec- 
tronic equipment is a Tube... 
and the fountain-head of modern 
Tube development is RCA. 
Meantime, may we send you 
a free copy of “Electrons in 
Action at RCA,” an illustrated, 
32-page, practical booklet. 
Please write to RCA, Commer- 
































cial Engineering Section, 628 South 5th 
Street, Harrison, New Jersey. 


Buy More War Bonds 
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FIG. 2. Main (or panel) diagram including interconnections of same voltage 
regulator control. Devices are in relative positions with connections shown to 
terminal board of panel diagram. 


largely because communication engi- 
neers have entered this field and 
brought with them some of the com- 
munication symbols that have not been 
common in the industrial and power 
field. Most large manufacturers use 
the industrial and power symbols when 
building equipment for this field 
whether it is electronic, magnetic, or a 
combination of both. 

Because the electronic equipment in 
use today is built by a large variety 
of manufacturers, installation and 
maintenance men will encounter both 
types of symbols and should be familiar 
with them. The table on page 116 
shows the symbols in common use 
today as well as several obsolete and 
newly proposed ones. It also includes 
the recently adopted ASA tube ele- 
ment symbols. These elements can be 
combined to represent any type of tube 
used in industrial apparatus today. 


Diagrams 


The wiring diagram, furnished with 
practically all equipment manufactured 
by firms acquainted with industrial re- 
quirements, has five subdivisions. 
These may be on five different pieces 
of paper or prints, or they may be all 
on one drawing. These subdivisions 
are: 
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1. Elementary diagram 

2. Main diagram 

3. Interconnection diagram 

4. Material list and specifications 

5. Installation and adjustment notes 

The elementary diagram shows the 
parts and circuit elements as they are 
used in the circuit. Devices, such 
as relays, contactors, transformers, 


and switches that have functions in 


different circuits are 
individual parts located in that porti 
of the diagram where they are ti 
Each part of the same device 
identifying number and letter wilt 
indicates that all parts are on @ 
same device. 
shown in Fig. 1. , 
sometimes used to tie the parts or 
single device together. 
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Dotted lines am 
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FIG. 3. Three multimeters for reading a.c. and d.c. volts, milliamperes and obms. s 
Left to right they are Triplett Electrical Instrument, 
General Electric. 
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Monitor engineers provide the "know-how. Monitor The customer said what the controls had to do +e 
equipment provides the means - +> for automatic con- and Monitor did it! 

trols to perform the usual and the unusual. Whatever your automatic motor control requirements 
Although the control unit pictured above is an unusual eos ae standard units to control a single motor or for 
installation (for @ quadruple drive gravure press custom-built units to control an entire multiple motor 
capable of printing 2, 4, 6, or 8 colors at 15,000 impres- operation - - + Monitor can help you do it better .- = 
sions per hour), it nevertheless presented problems probably at lower costs due to Monitor's proved engi- 
found in many usual specifications. It controls every neering practices. 

action of four 20 H.P. motors -- ° provides starting. See the Monitor field engineer in your territory. 


stopping, inching, fast and slow speeds, controlled 
acceleration and deceleration. Individual oF group g 4 M onitor 
of AUTOMATIC MOTOR CONTROL 


control of fourteen blower motors. nine hoist motors 
or any group of these motors can be operated at any ‘ Lridentl : 
tio a 2 pays im pp frm awce 


and seven pump motors also is provided. Any one 








he Monitor Controller Company 


GAY, LOM 
' BARD & FR 
FREDERICK ST 
S. BALTIMORE 
-2, MARYLAND 
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N AFFILIA 
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194 B Electrical CANADIAN CONTROLLERS LTD. © TO 
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The elementary diagram is the one 
the engineer makes when he plans the 
equipment for a given job. It is also 
the one to be used by anyone else to 
figure out how the panel works. It 
should be referred to in trouble-shoot- 
ing operations. With it, the sequence 
of operations can be traced, and by 
noting from the operation just where 
the failure occurs, the faulty relay con- 
tact or burned out winding can be 
located. In other words, if understood, 
this is the most useful diagram both 
before the equipment is built and after 
it is installed, 


Panel Diagram 


The main, or panel, diagram shows 
the relative physical location of the 
wiring on the panel. The relay coils 
and contacts are shown together and 
all the windings of a transformer are 
grouped as they are in the transformer. 
This diagram is made for the man 
building and wiring the panel. It 
shows him just where to mount the 
apparatus and where to run the wires. 
The terminal boards are shown in 
their relative location. The entire 
panel is shown in either back or front 
view and the top of the diagram is 
so labeled. The one exception to usual 
drafting practice is that the wires are 
never shown dotted whether they are 
on the viewed side or not. A dotted 
line means an optional connection and 
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should always be accompanied with a 
note telling exactly under what condi- 
tions it should be used. The panel 
diagram has one other very important 
function and that is to help the main- 
tenance man find the device or wire on 
the panel after he has determined from 
the elementary what change he should 
make. The device symbols and num- 
bers, as well as the wiring point num- 
bers, make this identification very 
simple. 

The interconnecting diagram is pro- 
duced for the installation man to show 
him just how to wire the control to the 
accessories and to the machine that is 
to be controlled. Many times the 
panels will be indicated as blank 
squares with only the terminal boards 
or outgoing connections shown. The 
engineer making this diagram must 
not only know about the control panel 
but he must also know the terminal 
markings on the machine to be con- 
trolled and all other parts of the sys- 
tem. When the system is simple the 
interconnections are often shown on 
the same drawing as the panel diagram. 
That is, the accessories and the ma- 
chine to be controlled are shown con- 
nected to the terminal board of the 
panel diagram. Fig. 2 is such a dia- 
gram. 

Many manufacturers include on the 
diagram a list of the parts, giving 
their specifications. This assists in 
checking the panel for defective appa- 


ratus and also serves as a parts list 
when ordering replacements. If the 
diagram is split up, this list wil 
usually be on the elementary diagram 

Those things that cannot be show 
by symbols on diagrams will usually 
be included as a series of notes cover 
ing such items as changes to be matt 
when changing line voltage, and instal 
lation adjustments of a simple nature 
Be sure to read every note on the 
diagram before starting the install 
tion and then read and check them al 
again before applying power. For 
more complete information, see tit 
instruction book supplied with th 
panel. 


Meters and Test Equipment 





The meters and test equipment 1 
quired for installation and maintenaie 
depend on several factors. These i 
clude the number of equipments i 
volved, the type of equipment, at 
importance of service continuity 
the productivity of the plant. Here 
a list that will cover practically § 
types of industrial electronic equip: 
ment and it is given in appro 
order of importance. 

1. Multimeter or Analyzer. 
instrument must read a.c. and dc. ; 
with at least 5,000 ohms per volt. 
should have facilities for reading ® 
sistance values approximately. A vA 
ber of such meters (Fig. 3) até 
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will again be placing their orders 
Fans to clear the air and increase 
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and factories. 


for Emerson-Electtic Exhaust 
efficiency i0 their stores» offices, 2 
An illustrated catalog, describing the various ty 
Emerson-Electric Exhaust Fans, is available for postwat - 
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FIG. 4. Cathode-ray oscilloscope, built 
by DuMont Laboratories, has been modi- 
fied to read d.c. voltages. The tube pro- 
vides a three inch screen in this portable 
“nit. 
the market and range in price from $15 
to more than $100 depending on ranges 
and accuracy provided. 

2. Cathode-ray Oscilloscope. This 
should be portable, simple to operate, 
and modified (Fig. 4) to read dic. 
voltages directly on the plates. A two- 
or three-inch tube is ideal for main- 
tenance and trouble shooting. Oscillo- 
scopes using a five-inch tube are useful 
in a laboratory, but are too heavy and 
large for use on the job. Several good 
models are on the market now but 
they must all be modified to read d.c. 
voltages. This modification is an ab- 
solute necessity for work on industrial 
electronic equipment. The cathode-ray 
oscilloscope is one of the most versa- 
tile and perhaps the least understood 
instrument available, and the next arti- 
cle in this series will be devoted to its 
theory of operation and use. 

3. Vacuum-Tube Voltmeter. This 
instrument in its present commercial 
form (Fig. 5) will do better the same 
work done by the standard multimeter. 
It costs more and must be connected 
to a.c. power, which sometimes limits 
its usefulness and flexibility. On many 
low-energy and high-impedance cir- 
cuits, it is the only instrument that 
can be used successfully. 

4. Split-core Current Transformer 
and Ammeter or Hook-on Meter. 
Either the c-t and meter or the com- 
bined hook-on type of instrument is 
essential in checking the line current 
of resistance welding machines or other 
a.c. loads associated with electronic 
control, The instrument should be pro- 
vided with a pointer stop so that 
current values of short duration can 
be measured. 
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5. Single-element Magnetic Oscillo- 
scope. This instrument (Fig. 6) is 
ideal for reading accurately peak values 
of current even if only of half-cycle 
duration. It is also the best instru- 
ment for determining the balance, or 
magnitude of unbalance of a.c. tran- 
sient currents. 

6. Radio Tube Checker. This in- 
strument is useful and worthwhile in 
large plants where considerable elec- 
tronic control equipment is used. This 
is limited to radio receiver tubes and 
must be kept up to date to take care 
of new tubes as they are put out by 
the tube manufacturers. 

7. Industrial Tube Checker. This 
is a tube tester for mercury and gas- 
filled tubes designed to measure the 
arc drop of the tube while passing 
short pulses of current (Fig. 7). The 
arc drop of a thyratron or phanotron 
is a measure of the cathode emission 
which is the expendable part of a 
thyratron or phanotron. 

In general, electronic control appa- 


FIG. 6. Single-element magnetic-oscillo- 
scope used for accurate measurement of 
peak currents of short duration. 


FIG. 7. Industrial tube tester for check- 
ing the performance of mercury and gas- 


filled tubes. 


FIG. 5. Vacuum-tube voltmeter (built 
by RCA) which does the same job as 
a multimeter with better performance 
and accuracy. Reads a.c, and d.c. volts, 
and ohms. 


ratus is precision equipment and should” 
be considered as such when it is being) 


handled or stored. The tubes should 


be kept where the handling and possi- | 


bility of damage will be at a minimum, 
To avoid condensation of moisture of 
the panels, they should be stored ina 
dry place where the change in tem- 
perature will be slight. 

The moisture and dust laden air 
usually found around new buildings 
where concrete or plaster is being 
mixed and used, has been found to be 
disastrous to the high resistance cit- 
cuits of electronic control panels. 

Domestic packing methods are not 
weatherproof nor even weather-resist- 
ant. When the equipment is packed 
in excelsior it is protected from the 
direct action of the weather, but the 
excelsior acts as a sponge and Keeps 
the equipment surrounded by moist alr 
which will later be condensed on the 
panel with each heating and cooling 
cycle. 

When the panels are unpacked ready 
for installation, they should be i 
spected immediately for broken of 
missing parts. Any shortages oF de- 
fects should be reported immediately 
so that steps can be taken for replace: 
ment. The instructions and diagrams, 
after installation, should be kept n the 
files of the maintenance department 
where they are readily available when 
needed. Further, it is absolutely & 
sential that diagrams be kept UP 0 
date. All replacements and substitu 
tions of tubes, resistors, capacitors 
etc., and circuit revisions shot 
noted on all drawings pertaining to 
specific equipment. Failure to do $0 
may prove costly in emergencies. 


Electrical Contracting, May 194 





instant 
greatly 
long « 
light. . 
lamp v 


“MITC 


First a 
Offers 
for ey 
using 


MITC 
First i 
with | 


built 
b as 
ance 
olts, 


hould, 
being 
nould 
)OSsi- 
num, 
e On 
in a 
tem- 


aif 
lings 
yeing 
to be 

cir- 


» not 


asist- 


cked 


94 


The BIG 3 


4 in Fluore 


Scent Fixtures 


FIRSTS 


it’s MITCHELL Fluorescent . . . for 
essential industrial and commercial lighting. 


Mitchell ingenuity has produced far-reaching. 


advancements in design and construction —and set 
the pace for tomorrow’s lighting needs. 

Each innovation has meant greater simplicity and 
efficiency, at ever lower Cost. 


MITCHELL KOLD-VOLT 

(old Cathode Industrial 

Fluorescent Fixture 

The first cold cathode fluorescent 

ina standard “packaged” unit! Gives you 

mstantaneous starting—400% more lamp life— 

greatly reduced maintenance! 4-light fixture—8 feet 

long overall—delivers a total of 8800 lumens of 
light. Average lamp life expectancy, 10,000 hours. Each 
limp unconditionally guaranteed for one year. 


“WITCHELITE” FLUORESCENT for Industrial Lighting 
First all-purpose “lightweight” fluorescent fixture for war industry! “sags 

ers amazing simplicity, efficiency and flexibility at low cost. Provides rage 
for every method of mounting or hanging. 3 models: 2 and 3-light units eee 
using 40-watt lamps; 2-light unit using 100-watt lamps. B Sng 
MITCHELL U.R.C. RESEARCH LUMINAIRE for Offices and Drafting Rooms Nake 


First introduced by MITCHELL. Combines the ultimate in high intensity illumination 
with low surface brightness (glare). Uses four 40-watt lamps. Takes less time to install than 


any other commercial fixture. 


Get complete information from your MITCHELL DISTRIBUTOR or write to us. 


MITCHELL 


2525 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 
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Electronic Auxiliaries—I 


First of a series on the circuit elements of electronic 
apparatus. This article discusses resistors and condensers. 


By RALPH B. IMMEL 


Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 


hile an electronic tube can per- 
W form wonders by itself, auxiliary 

devices are practically always re- 
quired to work with the tube on most 
industrial applications. These range 
from resistors and transformers to rec- 
tox and relays; and an understanding 
of the basic characteristics of the fol- 
lowing devices is essential to the best 
utilization of the tubes themselves. 


1. Resistor | ; ; 
As the name implies, resistance is 


the opposition offered by a substance 
to the passage of an electric current 
through it. A resistor is a device 
which possesses the property of elec- 
trical resistance. [Electrical energy 
can be converted into heat energy by 
the passage of a current through a 
resistor. 

Resistors are a very essential part 
of an electronic device as they may 
function to limit currents or to vary 
the current or potential on a certain 
circuit or device. Resistors with a 
sliding tap connection are frequently 
employed as potentiometers to provide 
a very fine variation in the voltage. 

As shown by Fig. 1, a typical resistor 
consists only of resistance wire and a 
heat resisting support. The resist- 


ance material that is used depends upon’. 


the magnitude of the resistance desired 
and the heat that must be dissipated. 
Carbon is the material often used in 
resistors for a very high resistance 


value and a relatively low heat energy 
dissipation. Strap or alloy ribbon, cast 
iron or alloy are often used for rela- 
tively low values of resistance and 
large current capacity. Resistors can 
be made in various forms to suit the 
particular application. Various types 
of adjustable resistors are known as 
rheostats, potentiometers, tapped re- 
sistors, or slide wire resistors. 

The current flow through and the 
voltage drop across a resistor follows 
Ohm’s law. The resistance of a sub- 
stance in an electrical circuit can be 
computed by knowing the current 
passing through and the potential drop 
across it by the following formula: 


R= = where 

R = resistance in ohms 

E = potential drop in volts 

I = current in amperes 

The volt-ampere characteristics of a 
typical non-inductive resistor on alter- 
nating or direct current as shown by 
Fig. 2. 


For special applications, resistors. - 


can be wound or constructed in such:a 
manner that the magnetic effect pro- 
duced by a current flowing through a 
resistor turn is completely neutralized. 
A resistor in which the magnetic fields 
are neutralized is commonly known as 
non-inductive. For low frequency 
applications and where the resistor 
inductance is relatively ineffective, the 
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resistor operates equally as well 
alternating current as on direct cil 
rent. The current flowing throughs 
non-inductive resistor in an alterna 
ing current circuit is in phase with th 
impressed voltage as shown by Fig. 
The voltage and current are in phat 
as both have their maximum value 

zero value at the same instant of tit 

Resistors may be connected in series 
parallel, or a combination of seri 
parallel. Fig. 3-a shows several Ie 
sistors connected in series. As int 
cated by the formula, the total resis 
ance is equal to the sum of the indivic- 
ual resistances. 

Fig. 3-b illustrates a parallel * 
sistor connection. . For this cont 
tion, the total resistance is always © 
than that of the smallest resistor 
cai be calculated by the formula'gn™ 

Th the case of only two resistors 
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No delicate materials can be used here. You know 
why, if you’ve ever listened to electrical contac- 
tors slamming shut. Their parts must take re- 
peated shocks and beatings as they hammer, 
hammer, hammer. 

On EC&M magnetic contactors, moving parts 
are die castings made of strong Alcoa Aluminum 
Alloys. These die castings not only have adequate 
strength, endurance and electrical conductivity, 
but their light weight provides the low inertia 
that is so important for lightning responses to the 
demands of modern, quick-operating machinery. 
High wartime production records can be credited 


fs HAMMER, HAMMER, HAMMER 


in many places to the high-speed functioning of 
these motor controllers. 

Steel inserts are cast integrally with the 
aluminum for contactor arms that must respond 
to magnetic pull. Threaded brass inserts are 
included in the same way. So accurate are 
these die castings, that very little finishing is 
required. 

If you have a wartime product which can be 
improved by the use of aluminum die castings, we 
can probably supply you. Tell us your problem. 
ALUMINUM CoMPANY OF America, 2197 Gulf 
Building, Pittsburgh, Pennsylvania. 





Alcoa Aluminum die castings (13 on this contactor) have proved their dependability on many 
moving and fixed parts in contactors built by The Electric Controller & Mfg. Co. of Cleveland. 


ALUMINUM. 
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nected in parallel, the following for- 
mula which was derived from the gen- 
eral formula for the parallel connection 
is often convenient to use: 

_ RRs 

~ R+R 
2. Condenser — (Capacitive React- 


ance ) 

Whenever an insulator separates 
two conductors or metallic plates be- 
tween which there is a difference of 
potential, an electrostatic capacity will 
exist between these two bodies. The 
assembly of two metallic plates or sur- 
faces separated by an insulator to ob- 
tain capacitance is known as a capaci- 
tor or more commonly as a condenser. 
When a potential difference exists be- 
tween two bodies, an electric charge 
will flow into them. This charging or 
displacement current will result in an 
electrostatic stress in the insulator. 
This stress in the dielectric represents 
stored electrical energy in the form 
of an electrostatic field. As shown by 
Fig. 4, the simplest form of a con- 
denser consists of two metallic plates 
separated by a dielectric such as air, 
mica, glass, paper, porcelain, etc. 

The capacity of this type of con- 
denser is directly proportional to the 
area of the plate and dielectric em- 
ployed, and inversely proportional to 
the distance between the plates. 

The stored energy is directly pro- 
portional to the capacitance and the 
square of the impressed voltage on the 
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‘--Instant of closing switch 


Time ——> 











plates. When a direct current poten- 
tial is applied to the plates, a charging 
current will flow only until the plates 
are fully charged according to the fol- 
lowing formula: 


Q=CE=I1T where 
Q = quantity of electricity in coulombs 
(1 coulomb = 1 ampere flowing for 1 
second) 
C = capacitance in farads 
E = impressed voltage across the plates in 
volts 
I = charging or discharging current in 
amperes 
T = charging or discharging time in 
seconds 
The time to charge or discharge a 
condenser can be controlled by varying 
the current by means of a resistor in 
series with the condenser. The tran- 
sient current phenomena of charging a 
condenser is illustrated by Fig. 5. The 
condenser is fully charged when the 
current flow drops to zero. A charged 
condenser can be discharged by short- 
circuiting the plates or by allowing the 
charge to leak off slowly through a 
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resistor. Fig. 6 shows the discharge 
current versus time for a condenser 
shorted by a resistor. 

The time phenomena for charging or 
discharging a condenser is often used 
as the timing element in an electronic 
timer or oscillator. The voltage across 
the condenser during the charging or 
discharging period depends upon the 
time that the charging or discharging 
current has been flowing. A _ con- 
denser is one of the few devices which 
is capable of storing electricity. The 
quality of a condenser is determined 
by its power factor which is also a 
measure of the dielectric properties 
and the ability of a condenser to retain 
an electric charge. A low power factor 
also means a low leakage. 

When an alternating current poten- 
tial is applied to a condenser, the con- 
denser is rapidly charged and dis- 
charged as the voltage increases, de- 
creases, and reverses in polarity. This 
continuous occurrence of charge and 
discharge constitutes an alternating 








current flow through the condenser, 
The energy that can be stored in 4 
condenser for a given voltage is ce. 
termined by its capacitance. The total 
amount of energy that can be stored in 
a condenser and subsequently returned 
to the circuit in a given period of time 
is greater when the condenser js 
charged a large number of times than 
when it is charged a small number of 
times in a given time period. The 
current flow will be larger when the 
stored energy is larger. The number 
of times that the condenser will be 
charged and discharged during a 
specific time period will be directly 
proportional to the frequency. 

The capacitive reactance or impet- 
ance that a condenser offers to cur- 
rent flow in an alternating current cir- 
cuit can be calculated by the following 
formula: 


xX.=- 298 q where 

X, = capacity reactance infohms 
f = frequency in cycles per second 
C = condenser capacitance injfarads 
we = 3.1416 


The variation in condenser impet- 
ance with a change in frequency 
shown by Fig. 7. The above formula 
has a minus sign and the impedance 
plotted negatively as capacitive react 
ance is usually considered negative. 

A condenser may be used in an alter- 
nating current circuit to change the 
phase angle between the current and 
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300% breakdown torque, with low starting 
ve formula § current... ideal for all heavy-duty applications. 


Westinghouse Electric & Manufacturing Company, 


. : East Pittsburgh, Pennsylvania. 
Starting torque of 300 to 450%... with 225- & y J-03198 


PICK THIS MOTOR 


TYPE FJ CAPACITOR START GENERAL 
PURPOSE MOTOR 


*For heavy-duty service PHASE—Single CYCLES—60, 50, 25 
oF ; : HORSEPOWER—}; to 34 
Or quiet operation VOLTS—115 or 230 for 4 hp 4 pole 


: ‘ and smaller: larger sizes are 115/ 
‘Tor high Starting torque 230 dual voltage 


* Fo, tarti SPEEDS—(approximate full load rpm) 
t low starting current *"¢) cycles—3450, 1725, 1140, 860 
50 cycles—2850, 1425, 960 
25 cycles—1425 





Westinghouse 


PLANTS IN 2S CITIES 


“SMALL MOTORS 
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YOUR 


TOP SOURCE 


OF 
TIME 
CONTROLS 


In your plant, automatic electric time controls can 
speed production ... multiply manpower efficiency 
. . « save countless hours. They are doing it in 
thousands of plants in scores of industries. 


Check these facts with your top source... Check 
with Paragon, the firm which pioneered in design- 
ing and building time controls and has been accu- 
mulating a vast fund of “electrical know how”’ since 
1905 ... the firm whose engineers are prepared to 
make suggestions on your problem .. . the firm that 
builds a wide range of time switches, industrial 
timers, interval timers and time delay relays. Sub- 
mit your questions today. 


NEW SOLENOID TYPE RELAYS 


Paragon has just developed a new improved 
Solenoid type relay, available for early delivery 
Write for construction and installation data. 


MARINE CONTROL PANELS 


As a contribution to the war production program, 
Paragon is building supply panels, power and light- 
ing distribution panels, Lube alarm indicator panels 
and related equipment. Ask for a Marine Catalog. 


PARAGON ELECTRIC COMPANY 


401 SOUTH DEARBORN ST, @ CHICAGO 5, ILLINOIS 






Solenoid 
Type Relay 

















voltage. The current through a low. 
loss condenser leads the voltage by 
almost 90° as shown in Fig, 8 


As a condenser has a low impedance 


to high frequency alternating current, 
and a very high impedance to direct” 


current, it is often. employed in filter 


circuits and amplifier circuits to allow 


only the alternating current waves of 
certain frequency to be passed from one 
electronic circuit network to another. 

In a purely capacity reactive circuit 
it is possible to have both high voltage 
and current without any power con- 
sumption as practically all of the stored 
energy is returned to the circuit. 

For condensers connected in series 
as shown by Fig. 8a, the total capaci- 
tance of the circuit is always less than 
that of the smallest condenser. 

When two condensers are connected 
in series, the following formula often 
facilitates the capacitance calculation: 

Ci Cs 
"a6 

Fig. 8b gives the formula for the 
total capacitance and shows the con- 
densers connected in parallel. For 
condensers, the total capacitance of a 
parallel circuit is equal to the sum of 
the individual capacitances. 

Note*that this is just the reverse of 
the case of resistors. Refer back to 
the formulas for resistors and note 
that resistors in series are computed 
similarly to capacitors in parallel and 
resistors in parallel to capacitors m 
series. 


ta 
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THE 


WAR EFFORT AS 
YOU USE-::. 


® Quick installations are ac- 
complished — economical re- 
sults are realized — complete 
insulation and protection 
from the entrance switch to 
the very last outlet on the 
system —short-proof and 
shock-proof quatities of 
porcelain contribute to de- 
pendability—rust and corro- 
sion resistance characteristics 
make porcelain the ideal ma- 
tetial in damp, wet, or dry 
locations — porcelain. gives 
you permanency and ade- 


quacy. 


x ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


Ne - 








wy 


a wire must be 
Knobs may be used for 
either open or concealed 
wiring. 
Cleats are ideal for open 
wiring in dry, damp, or 
wet locations. 






i teen never was a limitation placed on the use of porcelain... 
so therefore, with restrictions on rubber, steel and other critical 
materials wiring requirements throughout the nation have been and 
are being fully met. 


The important thing about Porcelain Protected Wiring Systems is 
that jobs are made simpler to do and the most modern wiring is 
easily accomplished. In addition and an important point to the user 
is that Porcelain assures permanence. 


Look upon Porcelain as not only an immediate answer to wiring but 
consider its great value for the post war period when extensive build- 
ing programs will give you a most profitable opportunity and your 
customers the maximum in benefits. 


* PORCELAIN PRODUCTS, INCORPORATED 
Findlay, Ohio 


SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY «x UNIVERSAL CLAY PRODUCTS COMPANY 


East Liverpool, Ohio 


‘ODERN PORCELAIN 


Parkersburg, W. Va. Sandusky, Ohio 





be 


Tubes insure safety when 


through timber or other 
combustible material. 


“PROTECTED WIRING SYSTEMS 
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If THE EWS 


NECA Launches Postwar Program 


A four-point, over-all postwar program 


covering 


promotion, 


annual wages, ap- 


prenticeship training and reorganization of 
NECA was presented at a special meeting in 
St. Louis' Hotel Jefferson, April 15 and 16. 


Desirous of gaining a head start on its 
postwar activities, the National Electrical 
Contractors Association called a special 
two day general meeting with 260 present 
to approve a comprehensive postwar 
plan recommended by the Labor-Manage- 
ment Planning Committee. Opening the 
session, President R. W. McChesney re- 
viewed the progress made with govern- 
mental agencies on industry problems. 
He cited the recent renegotiation act ex- 
emptions of aggregate contracts less than 
$5,000 after June 30, 1943 and competi- 
tive bid construction contracts as ex- 
amples. He concluded by citing the need 
for the proposed postwar program dis- 
cussed later. 

The business promotion phase of the 
program embodies a national and local 
technical and business press advertising 
campaign designed to reach the indus- 
trial maintenance and repair markets. 
Walter Funnel and Frank C. Peterson, 
Bridgman Sanger Agency, New York, 
illustrated the proposed campaign which 
was referred to the chapters for final 
ratification. 

The second phase of the plans concern 
the annual employment of electrical 
workers. Sensing an economic and stab- 
ilizing need for an annual wage plan, E. J. 
Brown, president, IBEW, singled out the 
maintenance and home wiring fields as 
the logical starting points and asked the 
cooperation of NECA chapters in pro- 
moting it. The construction field would 
be next. Mr. Brown asked for imme- 
diate action on sound postwar plans. 

Discussing reconversion, Joseph D. 
Keenan, WPB, Washington, pointed out 
that industry must have quick payment 
for work done under cancelled contracts 
and positive steps must be taken now to 
prevent privation during any temporary 
reconversion period of unemployment. 
On this program of national scope, indi- 
vidual plans cannot take care of every- 
one, hence the need for congressional 
action, he concluded. 


M. H. Hedges, Labor-Management 
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Planning Committee, Washington, re- 
viewing the war advances of the electrical 
industry, suggested the application of 
the same engineering standards and tech- 
niques to the integration of the electrical 
industry on an open-handed basis. A 
committee with all branches of the indus- 
try, including labor, represented should 
discuss industry problems and_ clear 


away obstacles to such an_ integration 
program, he added. 

The third phase is apprenticeship 
training. Reporting on the activities of 
the National Joint Committee on Ap 
prenticeship Training, Chairman E, 3 
Herzberg, Milwaukee, presented a pro 
gram to promulgate standards for the 
entire electrical industry. Included are 
construction, electronics, line constru. 
tion, motor winding and repair, indy. 
trial and commercial maintenance and 
educational standards for advanced 
journeymen. Stressing postwar period 
industry training, Wm. F. Patterson, 
Director, Apprentice Training Service, 
WMC, Washington, commended the 
electrical construction industry for their 
present and future program. 

The final conference session covered 
the reorganization of NECA. Basing 
national strength on strong local chapters, 
the governing body submitted proposals 
which were approved, giving the chapters 
direct voice in organization policies 
Briefly, these constitutional amendments 




















“Let's run this conduit around the long way so we can be together longer! 
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THE CUSTOMER BOUGHT THIS ROLL OF TAPE IN 1917... 


_..What remains on the core is still good! 


UNTIL MANSON TAPE IS AGAIN AVAILABLE 
The manufacture of Manson Tape which re- 
quires a special type of new rubber has been 


Thesmall section of Manson Friction Tape left 
othe 25-year old roll was sent to the laboratory 
for test. Here’s their report: 


“This is the oldest roll of Manson Tape... 
or any friction tape... which we have ever exam- 
ined. This tape still has sufficient adhesion quality 


to stick and stay put when wrapped as ona joint or . 


splice. There was insufficient tape remaining to 
conduct all tests. We did, however, make several 
tests given in ASTM Spec. for Friction Tape 
D69-28. 

“The tensile strength showed 51.2 pounds and 
49.3 pounds per inch of width compared with 
ASTM specified minimum value of 40 pounds per 
inch of width. 

“The tape withstood the ASTM dielectric 
strength test of 1000 volts without breakdown.” 


temporarily discontinued since all new rubber 
has been forbidden for this use. Until Manson 
Tape is again available we recommend as alter- 
native our Dundee A friction tape or Panther 
and Dragon friction tapes which are carried in 
stock by most independent wholesalers. Each of 
these brands complies with current Federal and 
ASTM emergency specifications. 

Tape users know that ordinary friction tapes 
are so badly deteriorated after five years that 
they are entirely unsuitable for use. That’s why 
so many electricians and maintenance men al- 
ways specify ““Manson’’. They know it lasts. 

* Name upon request. 


THE OKONITE COMPANY 


PASSAIC LA NEW JERSEY 
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MANUFACTURERS OF INSULATED WIRES, CABLES AND TAPES SINCE 1878 
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provide for a board of governors com- 
prising an elected member from each 
chapter with national officers members ex 
officio ; the redivision of the United States 
into six major divisions each with a vice- 
president; an administrative committee, 
composed of the president, six vice-presi- 
dents and chairman of each special bene- 
fit activity committee, to execute the 
policies of the board. 


N.C.E.1. STUDIES 
POSTWAR REPORTS 


Presenting a picture of unified coopera- 
tive effort that is unique, 589 representa- 
tives of all branches of the electrical in- 
dustry in Minnesota and boundary states 
attended a two-day War Conference, 
March 27-28 at the Hotel St. Paul, St. 
Paul, Minnesota. Sponsored by 12 elec- 
trical trade groups and _ coordinated 
through the North Central Electrical In- 
dustries, the conference stimulated some 
of the best thinking on the industry’s 
present and postwar issues. 

The conference followed closely last 
year’s pattern of individual group busi- 
ness sessions and all-industry meetings 
where subjects of common interest were 
discussed. The first all-industry evening 
session was devoted to a review of recon- 
version and the postwar appliance market. 
L. E. Moffat, editor, Electrical Merchan- 
dising, in analyzing the overall appliance 
market warned that the postwar appliance 
will be higher priced than the prewar 
models, but that such prices, in general, 
will be moderate compared to the gen- 
eral price picture. The appliance dealer 
has learned one lesson from the war— 
that service departments can be operated 
without loss and be made to produce 
profit, he continued. An open forum dis- 
cussion followed with experts from all 
branches of the appliance distribution field 
answering all questions. 

A second all-industry session sponsored 
by the Minnesota Electrical Inspectors 
Association and the newly organized 
Rural Electric Equipment Cotincil, was 
devoted to adequacy of electric service 


COMFORTABLE QUARTET—After 
War Con Paul, 
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and the use of electricity on the farm. 
Norton Ives, agricultural engineer, Uni- 
versity of Minnesota, stated that expan- 
sion of electrified farms depends upon the 
development of equipment designed spe- 
cifically for farm use—at a price the 
farmer can afford. Application of elec- 
tricity to farm production tasks must 
show a profit to the farmer if he is to 
be sold on it, he concluded. 

Speaking from actual experience, Wm. 
A. Benitt, a farmer who operates a 200 
acre electrified farm, summed up the 
farmers’ electrical needs as: (1) con- 
tinuous electrical service; (2) proper 
electrical equipment; (3) adequate equip- 
ment service facilities; and (4) adequate 
electrical wiring. Safe wiring is simply 
good accident insurance, he continued, 
but electrical re-inspection will fail unless 
the farmer is given a clearer picture of 
the function of electrical inspection. W. 
H. Kircher, The Farmer, St. Paul, con- 
cluded the session with a review of the 
farm market for electrical equipment. 

A third all-industry meeting was de- 
voted entirely to postwar planning. The 
future of small business, warned Dr. W. F. 
Kissick, regional business consultant, 
U. S. Department of Commerce, lies in 
cooperation, adjustment to postwar con- 
ditions, rendering a better service than 
your competitor and the reduction of dis- 
tribution costs. The very survival of 
small business may well depend upon 
active interest in your trade association, 
he concluded. 

The home building fraternity is the 
most important group in today’s post- 
war planning, stated A. E. Schanuel, 
National Adequate Wiring Bureau, in 
presenting the electrical picture in the 
postwar home. Although all home elec- 
trical conveniences may not be imme- 
diately available after the war—construc- 
tion materials will, therefore adequate 
wiring should be installed now for such 
appliances and conveniences when avail- 
able, he warned. 

One of the high spots of this session 
was the presentation of a detailed post- 
war planning report by L. G. Mample, 
chairman, Central Planning Committee, 
N.C.E.I. This 17-page.document, repre- 
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ED TAKES OVER—Before retiring 
president Don Kehne (left) St, Paul, 
adjourned annual meeting of the Minne. 
sota Electrical Council, Ed Raetz of 
Rochester (center), newly elected presi. 
dent takes over reins. Secretary-managy 
W. A. Ritt beams approval, 


senting months of work by five sub-com- 
mittees, presented detailed recomment:- 
tions of the contractor-dealer group, com- 
mercial utilities, electrical wholesalers 
and distributors and manufacturers, By 
analyzing past mistakes and present and 
future problems, the report signifies a 
broad step in the direction of a better 
organized, more cooperative electrical in- 
dustry for the future. Basic programs 
will be built around these recomment- 
tions. 

Although scheduled primarily for solu 
tion of existing problems, the local grow 
business sessions were permeated by the 
thread of postwar thinking. Contractor- 
dealers topped group registrations with 
188 members present at the annual meet- 
ing of the Minnesota Electrical Counc, 
Inc. Sam Newstone, Montevideo cot 
tractor and chairman of the Chippewa 
County Selective Service Board narrated 
the unglamorous job of Board members 
and gave little hope for deferment o 
men under 26. The heat is really 
this group, he concluded. The how, why 
and wherefore of OPA price regulations 
Nos. 165 and 251 were clarified by CL 
Davis of the District OPA who answered 
questions of all comers. 

Analyzing the major immediate pot 
war markets, W. T. Stuart, editor, Elec- 
trical Contracting, predicted an eye-oper 
ing grand total of $16,238,000,000 whic 
would produce approximately $1,328- 
000,000 of electrical work, based on the 
assumptions that there will be a ™ 
armistice before the middle of 1945 with 
no chaotic postwar price inflation. The 
electrical construction industry, oe 
with the “know-how” of a war job We 
done is ‘ready and willing to accept 
broader responsibilities in the postwe 
future, he concluded. i 

Recognizing the urgent need of surpl 
materials for civilian needs and servics 
the Council went on record by resolute 
to appeal to the Truman Committee ° 
the U. S. Congress and the other am 
priate governmental agencies, t0 word 
gate the total surplus materials now 4¥ 
able and promptly divert any § 
terial not needed for war purpos 
off the site into trade channels 
position to meet civilian needs. 
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xe a Collyer “‘Resistol” is made to resist these abuses better 
Lal # than other insulating materials. 

0 which * Near you is a Collyer representative who is ready to 
i ay cooperate with you concerning uses of Resistol and other 
a find he types of insulated wires. 

ol COLLYER INSULATED WIRE CO. 
pos * PAWTUCKET, RHODE ISLAND : 
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NAVY and MARITIME 
COMMISSION 


for use on shipboard cables 


ARMY and NAVY 


for use on aircraft light and 
power cables 
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SHIP YARDS 


for free stripping and easy 
splicing features 


NATIONAL ELECTRICAL 
CODE. 


(Type SN) for new wiring as 
well as rewiring 


MANUFACTURERS 


for use on switchboard wir- 
ing, Instrument wiring, etc. 


ENGINEERS | 


for control cable insulation 
power cables, etc. 
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For New Wiring, 
Rewiring and 
Maintenance Wiring 


"GE 
BOX®S 
COVERS 


HIGH QUALITY 
* 
APPROVED BY UNDERWRITERS’ 


You'll like to use G-E boxes and 
covers. They are well made, easy to 
install and permit jobs to be fin- 
ished in a workmanlike manner. 
Outlet boxes, switch boxes, utility 
boxes and Multilet conduit boxes 
are available in all needed sizes. A 
§ variety of covers for these boxes is 
available too. Three Multilet boxes, 
incidentally, can be used in place 
of many different cast iron conduit 
boxes. All boxes and covers may be 
obtained with galvanized finish— 
many with enamelled finish. 


CONDUITS 


G-E conduits available include 
G-E White zinc coated rigid conduit, 
G-E Black enamel coated rigid con- 
duit, EMT, flexible metal conduit 
and Fiberduct. 

For further information see the 
nearest G-E Merchandise Distribu- 
tor or write to Section (C541-8, 
Appliance and Merchandise Depart- 
ment, General Electric Company, 
Bridgeport, Conn. 


GENERAL {%) ELECTRIC 





Officers of the Minnesota Electrigy 
Council, Inc., elected at the Board ¢ 
Directors meeting include: President, Ry 
Raetz, Rochester; vice president, Wm, 
Lindberg, St. Paul; treasurer, F, y 
Tripp, Minneapolis; and secretary, W, 4 
Ritt, St. Peter. New directors-at-ang 
include: *L. E. Schaffer, Pinestone: Ry 
Karst, Fergus Falls ; Lou Gordon, Albert 
Lea; J. W. Hruska, Mankato; Ed Raety, 
Rochester and Chas. Wood, Fargo, N. D. 

At the business session of the Min. 
nesota Electrical Association (contractors 
and dealers outside the Twin Cities) the 
problem of farm wiring inspection fees 
received considerable attention. A reg. 
lution designed to modify inspection fees 
and the filing of affidavits in specifi 
cases was referred to a committee {or 
further action. A similar resolution re. 
ceived similar action at the meeting of 
the Minnesota Electrical Inspectors Asso. 
ciation. New officers elected inclué: 
president, Ed Linner, Stillwater; vice 
president, M. A. Oien, Cloquet; and se. 
retary, W. A. Ritt, St. Peter. Executive 
committeemen are E. L. Peterson, $. 
James; John Engle, Rochester; G. L. 
Haugland, Appleton. Executive directors 
to the Minnesota Electrical Council, Inc 


‘are W. A. Ritt, St. Peter; Sam Nev- 


stone, Montevideo, John Ellenbecker, St 
Cloud; Ed Micka, Hibbing; and Eric 
Nylund, Duluth. 

The Minnesota Electrical Association 
presented F. M. (Jerry) Tripp, Minneap- 
olis contractor, with an honorary men- 
bership in honor of his many years of 
work in association activities and in the 
electrical industry. The presentation was 
made at the Conference Dinner meeting 
by president Eric Nylund of Duluth. 

The Minnesota Electrical Inspectors 
Association, at their business session, dis- 
cussed at length the problem of farmers 
making home made electrical equipment 
such as brooders, etc., and doing their own 
wiring. The members agreed on the need 
for more supervision and education on 
electrical safety in the construction o 
home made equipment, now encou 
by REA. To this end a Legislative Com- 
mittee will be appointed to study proposals 
for a statewide inspection of rural areas 





SMALL BUSINESS can approach pot 
war era with confidence if it plans 0 *h 
says Dr. W. F. Kissick, regional cows 
tant, U. S. Dept. of Commerce, as 

addresses the N.C.E.I. Postwar ra* 
Clinic at recent St. Paul War Conferentt 
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From boyhood on, almost everyone who likes to 
) work with his hands has taken friction tape for 
i " granted. Today, the unsung hero, Security Friction 


' Tape, is being called on more than ever before... 


for emergency repairs everywhere...and to help 


keep irreplaceable equipment working at home. 
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ferences _ yy 1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, N. ¥. 


‘ol IN CANADA: DOMINION RUBBER CO., LTD. 
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HAND BENDERS 
For 1/4: to 34 inch Tubes 





Developed to bend steel. cop- 






per, brass and aluminum tub- 
ing without kinking and 
flattening of the tube. Six 
sizes available. All will make 
smooth, accurate bends up to 


and including 180°. 


Tool is clamped in vise for 
bending large sizes of tubing. 
Small tubing requires no vise. 
Pressure roller kept tight 
against follow bar by eccen- 
tric shaft, easily operated by 
small lever, thus providing 
snug fit and support for the 
tube in bending operation. 


Tube held securely in place by 





a non-slip clamp. 


Easy rolling action, no 
sliding — eliminates friction, 
does not mar finish of tube. 
Long follow bar gives plenty 


of leverage. 





Other Greenlee time-saving 
tools for electrical work: 


CABLE PULLERS 

JOIST BORERS 
KNOCKOUT TOOLS 

RADIO CHASSIS PUNCHES 
PIPE PUSHERS ° 
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GREENLEE 
BENDER 


“Cuts 


Spoilage 
‘To 


Minimum” 





“The 35 hydraulic benders we've bought in the past 
3 vears have been used to make at least 100,000 bends 
at such war plants as the Willow Run Bomber Plant, 
Ford Aircraft, Packard and Rolls-Royce plants,” says 
H.-E. Toll, Sup’t., John Miller Electrical Co., Detroit, 
Mich. “With practically $8,000 worth of Greenlee 
equipment our material spoilage has always been ex- 
tremely low . . . and labor savings amount to over 50%.” 
Maintenance costs are well below average, too—“ about 


2% a year, including the oil.” 


The Greenlee Bender really pays its way! And it’s 
easy to operate——can be handled by one man, to make 
smooth, perfect bends where you want them—no kinks 


or other damage to the conduit. 


Whatever the job, there’s a Greenlee Bender to do it 
better, faster. Write for Catalog 33-E on 
Greenlee Benders and other special tools for 
electrical work. Address the Greenlee Tool 


Co., 1745 Columbia Ave., Rockford, IIl. 









REGISTERED TOOLS 


GREENLEE 





FOR THE CRAFTSMAN 





Material | 









Martin Streed, chief electrical inspecto 
Minneapolis, was elected president of th, 
group with Robert Kaping, REA " 
spector of Litchfield, vice presi 
Glenn Rowell, Minneapolis, was re-eledl , 
secretary-treasurer. E: 

Oscar M. Frykman, retired chief des 
trical inspector of Minneapolis 
elected a life member of the Minne ot 
Electrical Inspectors Association in reopp 
nition of his services in the field of eles 
trical inspection and safety, 4 




















EMERGENCY COMMITTEE OF 
ELECTRICAL COMMITTEE 
N.F.P.A. MEETS 


The Emergency Committee of the 
Electrical Committee, N.F.P.A,, held its 
sixth meeting in New York City on 
March 15th. 

Due to war conditions, no supple. 
ment to the Code will be printed. The 
changes are: 


INTERIM AMENDMENT NO. 74, Ap. 
proved September 10, 1942. 

Table of Note following paragraph (¢} of 
section 2203 (Interim Amendment No, 74 
approved September 10, 1942). Change 
last two items of table to read; 

"6 to 40 ranges..........02:4 20,000 watts 

plus 1,000 watts for each range over 5 

"41 ranges and over........ 55,000 watts 

plus 750 watts for each range over 40," 


INTERIM AMENDMENT NO. 69, With 
drawn 

This amendment is a note added to sec- 
tion 3005 of the 1940 National Electrical 
Code, as approved August 4, 1942, and re- 
vised September 10, 1942. 

Delete the note, thereby withdrawing the 
recognition of conductors with emergency in- 
sulation (Type El) when used as ungrounded 
conductors. Withdrawal includes the recog- 
nition of conductors with this emergency 
insulation with lead-covering, Type EIL. 


INTERIM AMENDMENT NO. 85 
Amend paragraph (a) of section 4503 by 
substituting the following for the entire pres 
ent text of the paragraph in the 1940 Code. 
a. Dry-Type Transtormers—Dry-type trans 
formers shall conform to the following: — 
1. Minimum Space Separation—An ait 
space of not less than 6 in. shall be pro- 





































































THE TOUGH JOB. that faces draft 
boards is told Minnesota electric vd 
tractors by Sam Newstone, Montevs - ; 
contractor and chairman of Chippew 
County Selective Service Boara. 
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ZUO Series: 

Sturdy, streamlined industrial unit 
available in two and three light 4 
watt units and two light 100 wat 
units. Designed for individual ¢ 
continuous run installation. 





of the 


held its ZIU Series: 
City on ’ Industrial units for concentrate 

and complex lighting installation: 

available in two and three light 4 
x ry watt units and two light 100 wa! 
supple. ri on units. Designed for individual <¢ 
d. The e : continuous run mounting. | 





74, Ap- 


h (c} of 
No, 74 
Change 


100 watts 
e over § 
4 ii 
00 watts sce™ a scars { 
over 40, ans men . GL-240: 
With ; ‘ Two light 40 watt, glass enclosec 
9, With 2 louvred unit, unusually efficien: 
designed for pendant or ceiling su: 
1+ ; pension mounting, constructed fe 
© sec 2. en r r4 
. . individual or continuous run insta 
Electrical lation 
d re ; 
, and re- 








{ 
wing the | 
gency in- . 
youre V0-440: ~~ ap 
le recog: pe = Four light 40 watt, parallel tube, 
nergency SS ™ . i ; open type luminaire. Remarkably 
EIL. ‘ i i simple to install, maintain, and 
service. Available for pendant or 
ceiling suspension mounting, con- 
tinuous run or individual installa- 


4503 by 
re pres . . tion. 
40 Code ; iy LR-440: 
7 "ee Four light 40 watt, glass enclosed 
pe trans- Ts, ’ unit, manufactured in accordance 
fing: with the Utilities Research Commis- 
sion specifications. Available for 


-~An ait Pn) et ee Bs: : 
be pro- — pendant or ceiling suspension 
e Pp mounting, individual or continuous 
i run mounting. 


L-440: 

Four light 40 watt, parabolic, open 
type unit, specifically suited for 
drafting rooms and war production 
offices where general overall light 
is required. Available for pendant 
or ceiling suspension mounting, con- 
tinuous run or individual installa- 
tion. 





— 





‘ VL-440: 


The LEADER OFFICER— Four light 
40 watt plastic enclosed, louvred 
unit, combining the finest in design, 
construction, and servicing feature, 
this unit offers the ultimate in pres- 
ent day lighting equipment. Avail- 
able for pendant or ceiling suspen- 
sion mounting, individual or con- 
tinuous run installation. 





ELECTRI FACTURING CORPORATION 


ILLINOIS 


6127 NORT BROADWAY CHICAGO 40, 














are available for key 


men in your organization— 


The series of 5 articles "Fundamentals of Elec- 
tronic Tubes," by Ralph B. Immel, in recent issues 
of Electrical Contracting are now available in a 
complete reprint. This vital background material 
for an understanding of industrial electronic 
applications has been assembled and reprinted 
to meet many requests for extra copies of these 
practical articles. The supply is limited. Please 


place your order now on the coupon below. 


Price 25 cents each. 


Use This Coupon To Order 


undamentals of 
lectronic Tubes 













CORRIDOR STORY told by Geor : E, 
Prekker, (left), Clara City, Mies, ail 
trical contractor, draws chuckles from 











ELECTRICAL CONTRACTING 
330 West 42nd St., New York 18, N. Y. 


Please send me ....... copies of your reprint "Fundamentals of Elec- 


tronic Tubes". 


M. M. Larson, Sacred Heart contractor 
at recent N.C.E.I. meeting in St. Paul. 














vided between transformers and between 
each transformer and adjacent surfaces other 
than the surface upon which the transformer 
is mounted. 

2. Units of 100 Kva. or Less—Units of 100 
kva. or less shall have a separation of at least 
12 in. from combustible material unless sepa- 
rated therefrom by a barrier of noncombus- 
tible, heat-insulating material, or unless of a 
rating of 600 volts or less and completely 
enclosed except for ventilating openings. 

3. Units Over 100 Kva.—Units of over 
100 kva. shall be installed in a transformer 
room of fire-resistive construction unless they 
are constructed with Class B insulation as 
defined in AIEE standards and are separated 
from combustible material not less than 6 
feet horizontally and 12 feet vertically. These 
space separations may be reduced by the 
use of an effective barrier of noncombus- 
tible, heat-insulating material. 


















Section 4551—Add the following sentence De 
to the present text: wh 
Section 4551—Amend by adding the fol- 
lowing sentence at the end of the section. ste 
"If of the dry-type and insulated with Class 8 s0a 
insulation, the class of insulation shall be hes 
indicated on the name plate." : 
Section 4552—Amend by substituting the uni 
term "Dry-type” instead of air-cooled trans- tay 
formers as the caption and substitute the dj 
following for the second sentence of the ny 
present text. blo 
Section 4552—Amend by using the term as 
"Dry-type" instead of “air-cooled” in the 
caption and text, and replace the second mot 
sentence with the following: “Dry-type trans wea 
formers shall be provided with a case or eM We 






closure made of noncombustible moisture 
resistant material and which vill provide 
reasonable protection against the accidenta 
insertion of foreign objects." 


INTERIM AMENDMENT NO. 86 , 

Revision of Interim Amendment No. . 
new Article 670 approved August 4, 1942; 
amend by substituting the following for 
present text of section 6721. — 

6721. Sizes Permitted—Branch circuit 
control a 4 << a a 
not be smaller than No. 14 excep 

a. Copper-Clad Steel Conductors—Nes 
solid copper-clad steel (molten-wertta 
core), Type SN insulated, having pgs 
conductivity of 30 percent of ‘ ne 
sponding size of copper wire may e 
for fixed wiring. : 

Note: For the purpose of this 

raph, the current-carrying capa 
16 prrdtnoentine steel, SN insulated, cof 


































ductors shall be seven amperes. 
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Designed specifically for installation aboard ship, contained blower which is tested and shipped 
where every inch counts, these new “CC” type all- completely assembled, ready to roll or suspend 
steel welded ILG Blowers will be available just as into position. Saves you time and money all along 
soon as Uncle Sam’s wartime requirements are the line— installation, operation and maintenance! 
handled. Even in this illustration picturing the For your post-war plans, get details on this new 
unit with a marine motor you can see the many Blower from nearby Branch Office (consult classi- 
advantages of ILG’s compact construction... fied directory) or write us. 

direct-connected motor partially recessed into 

blower side (no belts, no pulleys, no separate 

motor mounting) ... wheel mounted directly on 

motor shaft for single operating unit with fewer 

wearing parts...“factory-set” alignment to lengthen 


hearing life and prevent vibration...a self- VITALIZED 
VENTILATION 


AND AIR CONDITIONING 


' ILG ELECTRIC VENTILATING CO., CHICAGO 41, ILL. 
oe 2879 North Crawford Avenue, Offices in 38 Principal Cities 


4 ‘ “iL B “a 
~ get your [_] Send FREE copy of new “ILG-BOOK 
é Firm Name 
f CS SS ae) Wt Cee 


Te CL eee ee ey 





1 


Ne ee ee 
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Although “Megger” testing instruments 
are sometimes referred to as ““Meggers,” there is actually no 
such thing as “a Megger.” Why? Because the name “Megger” 
is a trade mark which is registered in the U. S. Patent Office 
and it applies in this country only to certain electrical instru- 
ments that are sold exclusively by the James G. Biddle Com- 
pany. ¢ These facts are re-stated here to prevent misunder- 
standings that may arise from careless or misleading use of 
the term “Megger.” e The more widely used of these “Meg- 
ger” instruments are listed below. Full information will be 
furnished on inquiry. 


Py PORE, TOMINE . 5 oo dvevcnesdaesiciesais Bulletin 1735-EC 
Catalog 1685-EC 
Midget “Megger” Testers Bulletin 1690-EC 
Midget “Megger” Circuit Testing Ohmmeters........ Bulletin 1495-EC 
TE GORI DUMMIES 0 660 s0os0'vekadéasevscsedes Catalog 1645-EC 
“Ducter” Low Range Ohmmeters............+ese000% Bulletin 1635-EC 


‘MEGGER' 


TRADE MARK REGISTEREO U.S. PAT. OFF. 


“Bridge-Meg” Resistance Testers 


b. Conductors in Flexible Cabj 
conductors in flexible, non-metallic, mu. 
conductor control cable to continy 
ing parts may be No. 1/6 if all con. 
ductors are insulated for the maximum yok, 
age of any conductor in the cable, 

c. Electronic and Precision Device Co 
ductors—Copper conductors to clectroni. 
and precision control devices may be » 20, 
except if pulled into raceways they ‘an 
be smaller than No. 18. = 


The Electrical Committee igs plans 
to hold a meeting the latter part of 104 
to provide for a 1945. Edition of th 
National Electrical Code. e 

Members, cooperating bodies, ind. 
viduals and organizations in the electric 
industry and others having suggestion 
for amendment to the 1940 edition of th 
National Electrical Code should fie 
these with the secretary of the Electrical 
Committee or with the undersigned 3s 
chairman, or, if preferred, with the chair 
man of the Article Committee concerned, 

It has been proposed that a new com 
mittee of the Electrical Committee 
formed to consider the subject of prefab- 
ricated house wiring and appropriate 
National Electrical Code provisions, This 
committee is to study the matter and 
report back to the Electrical Committe 
this fall. 


ELECTRIC INSTITUTE HOLDS 
ANNUAL MEETING 


The Electric Institute of Washington, 
D. C., held its tenth annual membership 
meeting at the Hotel Statler on Marth 
21. Eric Johnston, president of the 
Chamber of Commerce of the United 
States was the principal speaker and his 
subject was “American Business and the 
Peace.” 

Other speakers were Dr. William Me- 
Clellan, chairman of the board, Union 
Electric Co. of Missouri and member 
of the board of directors of Potomac Ele- 
tric Power Company, Washington, D.C, 
whose topic was “The Electrical Indus- 
try”; Alfred G. Neal, president, Potomac 
Electric Power Company, on “Electric 


is 
ing of 


ERIC JOHNSTON, president 


Chamber of Commerce of the 





JAMES G. BIDDLE CO. + s2t3Ancneee| aad-iiirvame 
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Surface condensers for power generating 
stations require the pumping of literally 
“rivers” of water. 40,000 gallons per minute 
is a lot of water, yet that is the capacity of 
this vertical, propeller-type circulating pump— 
a type now being used by a number of large 
utility companies. 

To push that much water around takes 
plenty of power, and this specially designed 
Westinghouse motor delivers the 350 hp punch 
necessary to do the job. 

You'll probably never need a motor to 
“push a river’—but the same kind of engi- 
neering skill that goes into such specialized 
motor jobs is back of every Westinghouse 
motor you buy. 

This ready-to-use experience is available to 
you for wartime needs—or in planning for 
postwar conversion. It can help you solve any 
drive problem quickly—with a motor exactly 
fitted to the job. Westinghouse Electric & 


Manufacturing Company, East Pittsburgh, Pa. 
J-21300 


Westi ghouse motors 


PLANTS IN 25 CITIES ... OFFICES EVERY WHERE 


This is only one of the many Westinghouse general- 

een, DUT POSE motors available in standard and special en- 
closures. Features include choice of sealed-sleeve or ball 
bearings; Tuffernell insulation; dynamically balanced 
fotor; rigid one-piece frame; die-cast rotor; radio- 
frequency tested insulation. 
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E-Z CODE SYSTEM MARKS EACH AND EVERY WIRE QUICKLY 
AND EASILY ~ FOR ASSEMBLIES, MAINTENANCE AND REPAIRS 




















SIMPLE as A.B. C. 


THERE is an E-Z Code Wire Marker for 
every circuit. The E-Z Code system 
speeds production, saves man hours, re- 
duces costs. Of flexible, durable, water- 
proof material. Ready to apply—no 
moistening necessary. In standard code 
or “tailor made” in special symbols 
and/or colors for specific requirements. 


Used by the biggest names in the elec- 
trical world. Send for samples and price 
list. Give priority, MRO, war contract 
number, End-Use and whether for as- 
sembly or maintenance. 


WESTERN LITHOGRAPH COMPANY 
600 E. SECOND STREET » LOS ANGELES 54, CALIFORNIA 
EASTERN SALES OFFICES 
Bayside, L.I., N.Y. - Chicago, lll. -Konses City, Mo.- Marian, O. 





I54bY AMIN 4T 


QUICK —EASY 


i? ee 


AND READ 





: “EFFICIENCY” DEVICES FOR CONDUIT AND CABLE SUSPENSION 





EFFICIENCY INSULATOR SUPPORTS 


... Eliminates Drilling or Burning Holes 
in Beams... Lasts I; ndefinitely! 


@ This support is designed for support- 
ing porcelain and glass insulators to 


beams and angles in open steel construc- | 
tion of all kinds. Because it clamps | 


tightly, making a positive support, the 


Type K Support requires no burning or 


drilling. 

The head is threaded to receive a set 
screw which imbeds itself in the beam 
or angle when tightened. The Efficiency 


"K" support is made of high | 


quality malleable iron; fur- 
nished with case hardened, 
cup point screws .. . sizes |" 
to 2!/.". 

* 


Write today for your copy of the latest 
EFFICIENCY Cataleg =38A. Contains 
complete construction and application 
data on all EFFICIENCY Devices. 





Utility Service”; J. S. Bartlett, Manag? 
director of the Institute discussed “Re 
sults of Cooperative Effort.” ; 

Preceding the business session, there 
was a reception and a dinner for Institute 
members and their guests, George F 
Kindley, vice-president of Edgar Morris 
Sales Company, Washington, presided 3 
the business meeting, at which the newly 
elected Institute officers for the ensuing 
year were installed. Elected for the year 
1944, were L. S. McCarthy, president 
(Divisional Merchandise Manager, Wood. 
ward and Lothrop); N. H. Barnes, vice 
president (Sales Manager, Potomac Elec. 
tric Power Co,) ; K. D. Boucher, secre. 
tary (Sales manager, The United Chay 
Products Co.) ; N. E. Burdette, treasurer 
(Secretary, Refrigeration Supply Co, 
Inc.) Mr. Kindley was the retiring 
president. 


ORDER L-78 
AMENDED 


Restrictions on the use of metal in 
fluorescent lighting fixtures have been 
further relaxed by the War Production 
Board. Order L-78, as amended effective 
April 21, removes former prohibitions on 
the use of metal to close the ends of 
reflectors, and in shields, louvers, and 
baffles. 

The use of metal in reflectors was per- 
mitted and weight limitations on ferrous 
metal used in other parts of fluorescent 
lighting fixtures were removed by an 
amendment to the order, issued on April 
3, 1944. However, restrictions on non- 
ferrous metal in other WPB orders 
remain in force. 

Prohibition of manufacture of certain 
types of fixtures except upon specific 
WPB authorization has been extended to 
include several types formerly permitted. 
Prohibited. types of fixtures are those 
designed for: (1) one tube of any wat- 
tage, unless the fixture is an industrial 
portable or an_ industrial attachable 
model: (2) a continuous row of single 
tubes of any wattage; (3) two tubes 
rated 30 watts per tube or less, unless 
the fixture is an industrial portable or 
an industrial attachable model; (4) three 
or more tubes rated 30 watts per tube of 
less; (5) five or more rows of tubes o! 
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Dependable Protection 


°%,* ,.%,¥,*,*e%e". 
. RAO) Y 
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RENEWABLE 


Fus4s 











MONARCH 
FUSE COMPANY, Ltd. 


JAMESTOWN, N. Y. 





116 E, FIRST STREET 
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ELECTRICITY 


For Any Job—Anywhere 
















For a dependable source of electricity on projects remote from com- 
mercial power, Onan Electric Plants are proven leaders in the field. 
More than half of the Armed Forces’ total requirements for Power 
Plants are built by Onan. 









single-unit, compact design... 
Suitable for mobile, sta- 


Gasoline driven... 
Sturdy construction .. . 
tionary or emergency service. 








Over 65 models, ranging in sizes from 
350 to 35,000 watts. 50 to 800 cycles, 
110 to 660 volts, A.C.—6 to 4000 volts, 
D.C.—Also dual A.C.-D.C. output types. 


Descriptive literature 
sent promptly on request. 


D. W. ONAN 
& SONS 


2089-Royalston Ave. 
























Minneapolis 5, 







Minnesota 

















IN a 


HYDRAULIC PORTABLE 


PIPE BENDER 


for steel pipe and conduit 
from ¥%" to 4/2" 


e NO HEATING 
NO FILLING 
NO KINKS 

e NO WRINKLES 


















Make your offsets and bends up to 
90° (and more) in one single, simple op- 
eration in a few minutes. 

The pipe is NOT MOVED during the 
bending thus avoiding kinks and 
wrinkles. All bends—one or 1000 all 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 
of bending formers. No Few seconds to mount and dismount. 
job too complicated. FASTEST PORTABLE BENDER! 

Meets U. S. Navy, Army & Maritime Comm. Specifications 


Write today for circular giving complete description 
New Jobbers and Representatives Considered 


TAL'S PRESTAL BENDER, INC. 
Dept. E-5 Milwaukee, Wisconsin 


SMOOTHNESS 

OF BENDS: 
No wrinkles—no kinks— 
no breaking of pipe due 
to scientific development 
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any wattage in either an individual fixture 
or in a continuous row section. 

Prohibited types are those considered 
generally less essential to the war pro- 
gram, Building Materials Division of. 
cials said. In general, authorization to 
manufacture these types will be granted 
only when it is clearly shown that they 
are required to fill specific orders and 
where the use of permitted types of fix. 
tures would mean a waste of manpower 
or materials; or when it is clearly shown 
that illumination from permitted types of 
fixtures would be definitely less effective. 
Moreover, the Division points out, author- 
izations to manufacture the restricted 
types will in general be granted only for 
installation in establishments carrying on 
highly essential war work. 

New fixtures may be sold only to fil! 
rated orders. However, if the supplier 
knows or has reason to believe that a 
rating lower than AA-2 is a blanket 
MRO rating, orders bearing such ratings 
must be regarded as unrated. Certain 
exemptions are provided to take care of 
special cases. 

After getting specific WPB authoriza- 
tion, inventories of completely assembled 
fixtures manufactured before June 2, 1942 
(when inventory reports were originally 
required) may now be sold to fill unrated 
orders. Formerly such fixtures could be 
sold only to fill orders with ratings of 
B-2 or better. 

Fixtures manufactured from material 
in inventory on April 20, 1942, may be 
sold only to fill rated orders, whereas 
formerly such fixtures could be sold with- 
out ratings. 

Manufacturers who need additional 
allotments of metals as a result of the 
relaxation of metal restrictions, may file 
interim CMP 4B applications in the 
nearest field office, Building Materials 
Division officials said. Applications for 
authorizations required under the order 
are filed in Washington. 


































ADOLPH BRAUNSCHWEIG, pariner 
of Loyd Electric Co., San Antonio, Texas, 
motor service organization. Making con- 
veyor drives from rebuilt gear reducer 
units with V-belt motor drives 1s ome 
phase of the shop activity. 


Electrical Contracting; May 1944 








Electy; 





— AThird CITATION 


FOR. THE INSTRUMENT.LEADER 


This third citation for meritorious w: 
production .. climaxing a long record 
war service ... is a source of justifiable 
pride to the men and women of WESTON. ; 

The record began back in the earliest 
days of our defense period, when a large 
segment of WESTONS’ capacity was as- 
signed to the production of instruments 
vital to military needs. Thus, when we 
finally were forced into this world struggle, 
WESTON -was ready for full-scale war 
production. 

This new star which adorns our “E” 
‘pennant marks the third time WESTON 
has been first in this highly specialized 
field to receive each successive war 
citation. Weston Electrical Instrument 
Corporation, Newark 5, New Jersey. 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEAS URING INSTRUMENTS 


Blectrical C ontracting, May 1944 





NATURAL RUBBER 
INSULATIONS AND SHEATHS 
ON SIMPLEX WIRES AND CABLES 


Early in the war the scarcity of natural rubber made conservation 
necessary in order to make the best use of what was available. Our standards 
of quality and service had to be maintained with less rubber than we had 
been using. A few months ago, because of the rapidly dwindling supply of 
natural rubber, a complete change to synthetic rubber became imperative. 
Natural rubber could no longer be used in conductor insulation or cable sheath, 


In anticipation of just such a situation, we already had investigated 
available substitute materials and were well along in the development of 
insulations and sheaths to replace all of our standard natural compounds. 
The change-over is now practically complete. 


A synthetic rubber compound has been provided to replace each of our 
special purpose, natural rubber insulations and sheaths. Laboratory tests and 
service records already indicate that they may be depended upon for trouble- 
free, efficient service. The technical and engineering skill that made our 
natural rubber compounds outstanding is now focused on obtaining even 
better quality and service with the new synthetic compounds. 

If your postwar plans call for insulated wires and cables, or if you 
need them now for essential war work, it will be well worth your while to 
learn more about Simplex wires and cables with their new synthetic insula- 
tions and sheaths. 





/j jf 4 Ay A “dh : \ I ) 
x Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 





LIGHTING 
UNITS 


ADJUSTABLE PORCELAIN 


ENAMELED FLOODLIGHT 


@ The QUAD line offers you the finest 
in Industrial Lighting Equipment for 
those important victory manufacturing 
installations. The demands for addi- 
tional lighting in plants increases daily 
and QUAD units—RLM and other por- 
celain enameled units—will fill indoor 
and outdoor needs perfectly. 


No. 1184-M QUADS .. . for today and for tomor- 
RLM THREADED DOME REFLECTOR row! 


QUADRANGLE MFG. COMPANY 


Mgr. of Jucandeicent and Gluoreiccut Lighting Equipment 
32 $0. PEORIA ST. CHICAGO, ILL. 








PARTS AND MATERIALS 
AVAILABLE FOR 
REFRIGERATOR REPAIRS 


WPB has warned refrigerator repair. 
men to prepare now for the summer rush 
and has outlined how they can best ass 
themselves of the materials, parts, m = 
manpower, gasoline and tires with which 
to meet increased demands of the com. 
ing season. 

Under Controlled Materials Plan Regu- 
lation 9-A, WPB pointed out, repair 
shops may obtain parts and materials for 
domestic refrigeration repairs. Order 
P-126 provides similar authorization for 
service to commercial and industrial te. 
frigeration. WPB emphasized that ma- 
terials and parts are somewhat less diffi- 
cult to obtain today than they have been 
and that the fact that orders for these 
were unfilled in the past should not pre- 
clude submission of another order. 

Some new fractional horsepower motors 
are beginning to appear on the market 
despite the fact that these are among 
the tightest of all components. WPB 
urged repairmen to operate on an ex- 
change basis with motor repair shops 
wherever possible, turning in an unwork- 
able motor for a_ similar-size rebuilt 
motor. 

As regards manpower, WPB reminded 
refrigerator repairmen that they hold 
essential jobs in an essential industry and 
that as such, they are eligible for occupa- 
tional deferment. It emphasized, how- 
ever, that deferments are not permanent 
but are granted under Selective Service 
rules to allow the opportunity to locate 
and train capable replacements. It urged 
that discharged veterans, over-age men 
and women be recruited through the 
United States Employment Service—and 
trained by War Manpower Commission's 
training program—to provide sufficient 
repairmen to keep refrigeration in opera- 
tion. 

Arrangements for the extra gasoline 
and tires which may be required during 





AG ENGINEER Norton Ives, — 

sity of Minnesota, tells N.C. Al. i 

Electric Clinic of the need for spel 

cally designed electrical equipment 
farm applications. 
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BURKE TERMINAL BLOCKS 





















hogether there is an application for Burke 





Z Wherever two or more wires come on a 24-hour basis permits faster deliveries 


to meet urgent war demands. Consult with 


ohtrolead Terminal Blocks. They are stand- — Burke engineers for correct selection of these 


tized in 10 types to meet all kinds of 


: high quality blocks for your needs. 
pplications. Additional moulding capacity 


Wrilt_ 
for Booklet TB-2 
“Joday 
ERIE, PENNSYLVANIA 


BESO in ni aaa ia” Nis 29 


ELECTRIC COMPANY +1202 WEST 12TH STREET 








D.C. Equipment to 1500 H.P. 
and 1000 K. W. 

A.C. Equipment to 1500 H. P. 
and 1000 K. W. 


M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 
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FAN PARTS! 


‘ 








*NOW IS THE TIME TO* 
OVERHAUL YOUR FANS 


Fan Parts in Stock for 


DELCO GRAYBAR 

DIEHL HUNTER 
EMERSON ROBBINS & MYERS 
GENERAL ELECTRIC WESTINGHOUSE 





* No Priorities Required * 
READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. New York 8, N. Y. 


* Barclay 7-6616 * 
a y, 














ITS SUBSTANTIAL 


Ward Leonard Pressed Steel Rheostats, properly in- 
stalled and used, will outlast the machines they control. 
They are absolutely smooth in operation. They dissi- 
pate heat from both sides. Contacts are solid metal 
ground for perfect fit. These are but a few of their 
many advantages. 

ne a Bulletin 60 gives full particulars. Send for a copy. 


H 


RELAYS - RESISTORS - RHEOSTATS 


Electric control @w) devices since 1892.. 


WARD LEONARD ELECTRIC CO., 28 South St., Mt. Vernon, N.Y. 
144 








Pressed Steel Rheostats 

are made in 4” to 18”, 

Ring types from 1}” to 
4”. inclusive. 















the summer peak should be made now 
through the Office of Defense Transpor. 
tation and the Office of Price Adminis. 
tration, WPB warned, outlining the pro- 
cedures by which extra rations or tires 
may be had. 


DIRECTION NO. 18 TO 
CMP REGULATION NO. 5 


Information which should be given by 
persons applying for increases in their 
maintenance, repair and operating supply 
(MRO) quotas under CMP Regulation 
No. 5, has been covered in Direction No, 
18 to that Regulation by Materials Plan 
Division of the War Production Board, 

Items of information which should he 
given are: 

1. Name of product(s) manufactured 
or description of services rendered; 

2. Show what quarterly quota you were 
authorized under paragraph (f) in 1943, 
(If operating on a seasonal basis, show 
for each quarter of 1943). If you re 
ceived a special authorization for any 
quarter, show that for each such quarter 
in addition to the “base” quota; 

3. Statement of total dollar value of 
deliveries of your product in 1942, and 
first and subsequent quarters of 1943, by 
quarters. Show deliveries for each 
quarter by principal Claimant Agencies; 

4. Statement of total amount of MRO 
requested to be authorized per quarter, 
This should include the base quota already 
permitted by paragraph (f) (1), (2), oF 
(3) plus the increase requested; - 

5. Statement of total amount expended: 
during 1943 for minor capital additions 
under paragraph (b) (3) of the regula 
tion; 

6. Statement of deliveries of your proy 
duct scheduled for quarters for which 
MRO increase is requested; and 

7. Any additional information which 
may be pertinent to proper evaluation of 
the application. 

If any of the above questions do not 





ee 


















GOVERNOR THYE of _Minnesola 
commends the cooperative spitt of Min- 
nesota’s electrical industry at tune Qf 
of N.C.E.I. at recent War Conferentt 

in St. Paul. 4 
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CORNING 4 


*Flur-o-guides . . 


. Lens and Panels that are engineered to guide 
fluorescent light to the areas where it’s needed, without eye fatigue. 





-G- 


ENGINEERED LIGHT THAT MAKES WORKERS’ JOBS EASIER— 
IS EASIER TO SELL 


Corning Flur-o-guides, through the application of 
correct engineering principles, enable you to supply 


provide glareless, eye-easy, efficient light. And 
Corning Flur-o-yuides blend pleasingly into any 
architectural plan. 


: customers with efficient fluorescent lighting. 
a ad lighting is versatile. The light rays can , 
be diffused over a wide area, through the use of the 


Your customers will welcome this improved type 
of engineered lighting. You will find it profitable and 
easy to sell. 


WHAT DOES ENGINEERED LIGHTING DO? 


how engineered lighting works in actual use is 


orning “Alba” Diffusing Daarcosaeidee are made 
/ ftom “Alba,” a homogenous glass of medium diffu- 
sion and high transmission. Note how these Flur-o- 
7 ues diffuse the light rays so that they are dis- 
¥ “tributed over a wide area. Note, too, the absence of 
rsh, direct light in the line of vision, which is one 
0 the causes of eye fatigue. 


Write for your copy of “Corning Lighting Data” 
illustrating the complete selection of scientifically 
designed Corning Flur-o-guide lens and panels, and 
profitable engineered lighting applications. Address 
Lighting Division, Dept. EC2, Corning Glass Works, 
Corning, N. Y. 

Corning Glass Works does not manufacture or sell 


lighting fixtures. Complete standard fixtures are 
obtainable from fixture manufacturers. 


is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N. Y. 


lilass 
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WORK TEST PANEL—built 
to customers’ specifications 
and Navy standards. 





RADIO MOTOR-GENERATOR 

and SELECTOR CONTROL 
PANEL—built to customers’ specifica- 
tions for any number of circuits. 


Electrical Specialties 
of Every Type 


Tucluding MARINE WORK 





Au types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by 
an organization accustomed to 
meeting exacting Army, Navy and 
Commercial specifications. Full en- 
gineering personnel and equipment 
for manufacture of special electri- 
cal items to customers’ needs in 
addition to all standard articles. 
Let us quote you on your require- 
ments. Write for illustrated catalog. 


Jacksonville Metal 


Manufacturing Company 


247 Riverside Avenue 


Jacksonville, Florida 














No. 3060 No. 4060 





The sizes and design, 
clamps supplied wi 








Standard 


FACTORY: 
PARKERSBURG, W. VA. 








A Complete Line of 


BAKELITE 
OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


@ PO 6 ¢ 


Ne. 5050 No. 6050 No. 7050 


©G000de@+ 


305144061 3082 ""8 "4062 soss “a"'40ss 3084 "6 x 4084 4086 - 3057 "6."4067 906644056 


SAFE © ECONOMICAL @ DURABLE @ NEAT 


except for clamps and wire knockouts, same as 
standard metal — boxes. — See take standard type of fixture studs. Two 


UNION INSULATING COMPANY, 











wire clamps hold against 125 lbs. 


The 
pull. When used Ay ieee studs they withstand over 400 lbs. pull on stud. 
These Bakelite Outlet Boxes have side knockouts and clamps to take 
14-2, 14-3, and 12-2 non-metallic sheathed cable, and 14-2, 14-3, 12-2 and 
12-38 CNX Type Cable and one }2 in. Bottom Knockout. 


These covers are sufficiently thick to obviate breakage in installation or use. 
color Black. 


INC. 
SALES OFFICE: 
27 PARK PLACE, N. Y. C. 




















apply to a specific business, information 
which is comparable to that request 
should be set forth in the applicanys 
letter. All such applications should } 
filed with the War Production Board, 
Washington 25, D. C., Reference: Cyp 
Regulation No. 5. 

This list is important in view of the 
recent amendment to CMP Regulation 
No. 5, which permits a person who has 
been granted an increased MRO quota, 
for other than a special circumstance 
such as retooling, to continue to use such 
increased quota during quarters subse. 
quent to the one for which it was origin. 
ally granted. 








ADDITIONAL USES OF 
ALUMINUM ALLOWED BY WPB 


Additioual uses of aluminum for prod- 
ucts essential to the war effort have been 
allowed by the War Production Board. 
Such uses extend to all products and 
equipment for the military services when 
the Government specifications call for 
aluminum. This action has been taken by 
amending Supplementary Order M-l-i. 

In addition to the military uses, but 
subject to .some restrictions, aluminum 
may be used in commercial communica- 
tion equipment, fire-fighting equipment, 
protective signal and alarm equipment, 
industrial fans and blowers, industrial ma- 
chines, industrial safety equipment, in- 
dustrial spray guns and grease gums, 
engineering instruments, safety control 
and heating control instruments, internal 
combustion engines, jigs and fixtures 
for industrial production, and industrial 
























type lighting equipment. —— 
Although the supply of aluminum has 
increased, its use is being permitted only 

for products which contribute materially Mult 
to the war program. The military serv: 

ices have been returning to aluminum ad d 
where substitute material had been used. 

Relaxation of civilian production will not fj All op 

be permitted at present. paper 

Subma 
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J. C. HARDIE, assistant manager, WV: 
M. Smith Electric Co., Dallas, Texas, 
ports this motor service shop has turne 
out over 7000 hp. in major motor “f 
winds and rebuilt equipment sales 
year—an impressive record. 
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Tequested 
PPlicant’s 
should be k \ \ 
n Board 
“iow MUCH PAPER CAN YOU 
W of the 
— USE IN YOUR PLANT? 
O quota, 
umstance 
ba hat’s a mighty important question. Paper stocks are 
ie: seriously low this year, and every time another shipload 
_ of paper-wrapped war supplies Jeaves an American port, the 
problem gets tougher * The voluntary cuts, the simple 
° ° e 
PB economies you have put into operation up to now, won’t 
i be half enough in 1944 ¢ The only answer is honest, 
lave Deen : 
n heey convincing paper-pinching by every one who uses paper °* 
ucts afi 
BF Organize a Paper Conservation Committee in your company. 
Call or 
Lyi Pick only the best men for this job, and give them a green 
-l-1, 
<—— light so that they can work effectively * From envelopes to 
uminum 
ae heavy cartons, have this Committee see to it that functional 
ae packaging is the order of the day—every day ° In the panel 
trla 4 
~ are suggested many ways your plant can use less paper. But 
se , 
| = you know your own business best! Go to it NOW! 
1 
fixtures 
industrial 
a 
ms pod Use Less Paper Because Use Less Paper These Ways 
— Multiwall paper bags are used extensively in shipping flour Condense letters and memoranda by (a) keeping margins as 
luminum J and dehydrated foods. narrow as possible; (b) sticking to single-space forms; (c) 
cen used. using reverse side of incoming letters as first carbon copy 


will not f All openings and exposed surfaces of tanks are sealed with 


ee of replies; (d) using reverse side of second sheets for carbon 
paper for shipping. 


copies; (e) using both sides of all mimeographed sheets. 








Submachine guns are not only paper-wrapped but boxed in Check carefully to determine whether your shipping con- 

: aie Shell grommets, bomb rings and practice bomb tainer exceeds the requirements of Rule 41 of “consolidated 
are made of paper to save needed steel. freight classification requirements.” 

, a canisters and hand-grenade containers are made Eliminate individual cartons in every practical instance. 





When individual cartons are indispensable, pack in bulk 






Paper is used in camouflage strips and netting and para- whenever possible. 
' Control disbursement of paper supplies to employees so that 






All Army clothing and equipment are shipped in waterproof excessive quantities do not accumulate in desks and depart- 
Mpet wrappers. mental supply closets. 















a 










This advertisement prepared under the auspices of the War Advertising Council 
in co-operation with the Office of War Information and the War Production Board. 


LET°S ALL USE LESS PAPER 
LN RE SRN TE HS chao RNS 


Space for this advertisement contributed by ELEcTRICAL CONTRACTING 
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Cross section Show- 


mwietss_1 Two Squeezes and its Set 














CESS 


(2) BRIEGEL METHOD TOOL CO. + Galva, Ill 


Petes 





TWO QUICK SQUEEZES give you Finer, 


E-M-T-UP THE QUICK WAY 





Faster Conduit Connections. B-M Fittings DISTRIBUTED BY 

do away with the twisting, turning and The M. B. Austin Co., Chicago, Ill. 
tightening of nuts and save you valuable Clayton Mark & Co., Evanston. Il 
time and materials. Then too, they are Clifton Conduit Co., Jersey Cy., N. J. 
stronger, neater and much easier to work a neers ro tee = 
with in tight places. Start Sane B-M Enameled Metals, Pittsburgh, Penn. 
Fittings today. Have more satisfied cus- National Enameling & Mfg. Co.. 
tomers—more profits from each job! Pittsburgh, Pa. 


Triangle Conduit & Cable Co., 


(All B-M Fittings carry the Underwriters New Brunswick, N. J. 
Seal of Approval) 











Prompt Deliveries on Properly Rated Orders 
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BELL 


VOICE PAGING and 


BROADCASTING 
SYSTEM 


details on 





BEL 


Now I can call anyone instantly 
— anywhere in the plant! 


Double-barreled improvements —in production and 
employee relations—have won a permanent place in in- 
dustry for voice-paging and music broadcasting equip- 
ment. BELL’S new dual-purpose sound system, de- 
signed especially for industrial use, provides for plant- 
wide broadcasting of announcements, instructions, and 
recorded music as well as for paging of individuals by 
voice! Employees work better, faster, more accurately 
and cheerfully to music! Voice-paging saves time and 
steps, gets orders straight to the right party, cuts 
supervisory work, simplifies management, aids pro- 
duction! Standard units can be combined in any 
number, to fill requirements of any size. Write for 
the BELL Industrial 
Voice Paging System. 


SOUND SYSTEMS, INC. 


1196 ESSEX AVE., COLUMBUS, OHIO 


Export Office: 5716 Euclid Ave., Cleveland, Ohio 












H. F. TRESTER (right), Trester Service 
Electric Co., Milwaukee motor service 
shop, takes time out to chat with R. L 
Brown, Westinghouse Electric Supply 
Company, at the recent Milwaukee 
E.M.E. electrical trade show. 





ORDER L-250 
AMENDED 


WPB has amended order L-250 to lift 
restrictions on the use of steel for gen- 
eral purpose and semi-dust-tight enclos- 
ures for floor-mounted electrical control 
equipment. The amendment also re- 
moves specifications for busbars, con- 
necting straps and control terminals and 
removed restrictions on the use of alumi- 
num for data plates. 

The amendment was designed to pro- 
vide increased protection of control equip- 
ment and eliminate the ordering of ex- 
plosion-proof and dust-tight enclosures 
where they are not absolutely necessary. 


LIMITATION 
ORDERS L-89 AND L-41 


L-89 issued by the War Prod 
Board explains that the order's p 
vision permitting acquisition of 
worth of elevator parts on an AA 
better priority rating refers to materia 
for maintenance and repair. Labor ¢ 


this maximum dollar allowance, accor 
ing to WPB. 

The interpretation also points out @ 
in the event any repairs costing more® 
$500 for materials and labor are de 
nated as minor capital additions, 
elevator owner must obtain appro 


are carried on the books of the owner # 
a. maintenance charge, the maintenance 
repair order provisions will suffice as 
approval for his order. , 
Applications for authurizations to 
stall a new elevator to replace an exist 





ing one, or for installation in an existing 
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An interpretation to Limitation Order 


. ONE 
for installation need not be included my) 


his order. If, on the other hand, repairs 
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it, providing such replacement or in- 
jigton involves construction as defined 
ion Order L-41, should be filed 
form WPB-1236 with Form WPB- 
jgother feature of the amended order 
greases the dollar value of inventory 

parts not for immediate use that 
oy be acquired by the owner of an ele- 
igor from $25 to $50, and from a total of 
is0 $100 for any calendar year. Acqui- 
don of both small inventories and 
wial additions up to $500 may be ob- 
ed under the provisions of CMP 


iegulation 5. 


ATRIGAL CONNECTORS 
AtLDED FROM WPB PROCEDURES 


Blectrical connectors, specifically “AN” 
ye, similar to “AN” type, and coaxial 
ables, have been excluded from War 
Poduction Board scheduling procedures. 
These items, which were formerly un- 
fsignated products under the terms of 
feral Scheduling Order M-293, have 
en removed from control of the order 
ease Of favorable supply conditions, 
twas pointed out. 

Manufacturers of these products will 
» longer be required to file their 
wnthly shipping schedules with the 


huilding Materials Division, even though | 
fey have been requested to do so in the | 


jast 


NERPRETATION NO. 23 TO 
WP REGULATION NO. L 


The definition of the word “steel” as | 
we in Controlled Materials Plan Regu- | 
ions has been clarified by an inter- | 
ation, the War Production Board has 


unounced, 


‘Steel” as used in CMP Regulation | 


‘1 means all carbon steel (including 


wought iron) and alloy steel in the | 





WAR REPORT of the N.C.E.L 
0 de anning Committee is presented 
m. Cfales at recent War ¢ onference 
, sad L. G. Mample of Minneap- 

port contains specific recommen- 
toms of various trade groups. 
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: OFetributior 


For use in the building of railways, subways, docks, 


bridges, industrial plants, highways and underground systems, 


a completely new line of O. Z. Cast Iron Junction Boxes is now 
available. Its wide variety of standard units meets any regular 
demand, while unusual demands can be met by O. Z. Junction 
Boxes manufactured to your specifications. 

In these boxes, you benefit by O. Z.’s quarter-century experi- 
ence in the manufacture of electrical fittings. In them, you get 
typically O Z. attention to detail and quality standards. All boxes 
are constructed of close-grain gray iron castings of machinable 


quality. 
This new Flange Type Wiping Cap 
has been added to the regular 
O. Z. Wiping Cap line. Adaptable 
for use with Junction Boxes. 


FULL DESCRIPTION of these junction boxes, with dimensions and catalog 
numbers of standard types is found in O. Z.’s new 144-page illustrated 
catalog — along with similar information on 
more than 160 O. Z. fittings including CONDUIT 
FITTINGS © CABLE TERMINATORS ° SOLDERLESS 
CONNECTORS * POWER CONNECTORS ¢ GROUND- 
ING DEVICES. 
Designers and engineers who are planning 
post-war building or re-conversion can enjoy 
the purchasing advantage of using O. Z. as a 
single high-quality source of supply. Write, on | 
your business letterhead for your free copy. 


ELECTRICAL MFG. CQO. 


BROOKLYN, 2 N. Y. 


Cra ES 


DP 5673 


® 262 BOND STREET 


P RS eee PAL 
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CONSTRUCTION AND OPERATING 
FEATURES THAT MEAN MORE 
INSTALLATIONS .. . — 


Completely automatic—extreme- 
ly simple, compact, economical— 
three types cover practically 
every requirement. Made in 
single pole, double pole, and 
two-circuit types—30 amps. per 
pole. 

























MODEL “Ww” 











Synchronous Electric 


RELIANGE time switcnes 


@You'll get more installation jobs from a wider range of users with these 
moderately priced, scientifically engineered Time Switches. There is hardly 
a time switch need which can not be met with this complete line. You can 
guarantee accurate timing, economical operation, and years of dependable 
service for your customers, 

Write for catalog or see your Wholesaler 


@ Prompt delivery on orders rated AA-5 or Higher 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1907 MEAD STREET RACINE, WISCONSIN 



















FOR DRILLING 15” up to 2” di- 
ameter holes in concrete and 
other hard materials. 





i with tools for drilling, cutting or spading. 
Will do light duty work or any heavy duty work. 
The Master Hammer runs without striking a blow 
until pressure is applied, enabling operator to control 
blow as job requires. Easy and economical to operate. 
Built for light weight and long service. Used through- 
out the world. Power blow hammers operate on 115 
volt AC or DC, 25, 50, or 60 cycle. If no electricity is 
available use Master Portable Generator Plant Model 
650 (illustrated above). 
Write for Bulletin 500 for complete details. 


FOR CUTTING concrete and other 
materials. For vibrating, tamp- 
ing, chipping steel, cast iron 
and wood...scaling and caulk- 
ing...peening welds and other 
heavy work. 


FOR SPADING, cutting clay and 
similar materials. 








MASTER VIBRATOR COMPANY 


Oey ola Pm Ola MMOL idl oliole Mislcolele ole MOL toe lioll + Melslom Gelslelele) 


Products Include: Cc 
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forms and shapes that are designated as 




















































controlled | materials (these designations fe 
are contained in Schedule I of Cyp - 
Regulation No. 1). The term includes wr 
all types of rejected or second quality wp 
material and shearings, except when sold ” 
as scrap for remelting or when sold to 9 . 
a dealer for sorting or processing or for era 
resale as scrap for remelting. The term i 
includes material (in the forms and shapes ei 
indicated in Schedule I) salvaged from ‘= 
scrap and sold for other than remelting Be 
purposes, except that it does not include = 
material that has been in use or service, s 
This clarification, which is contained in ; 

- Interpretation No. 23 to CMP Regulation i . 
No. 1, conforms the definition of “stee|" = 
in CMP Regulation No. 1 to the definition i 
used in the M-21 series of WPB orders, zo 

gramn 

WPB 

wise ¢ 

OPA AUTHORIZES PRICE INCREASE @ tno 
TO EIGHT PRODUCERS OF le a 
BX CABLE oe 
pendin; 

A price increase of 10 percent has _ 
been authorized by the Office of Price ng 
Administration for eight producers of ialth 
armored (BX) cable to bring their prices ri R 
to the level of the other five producers. housing 
The new ceiling is $30.60 per 1,000 feet ial 
of No. 14-2BX cable, which type repre- or aoqt 
sents more than half all sales, delivered Exce 

in Zone 1-A. a) 

The eight producers affected by the ‘ile 
order had delayed establishing a general lier 
price increase in October, 1941, and were ies, ( 
prohibited from charging the new price wise 
when prices were frozen at levels of Oct. batiin 
15, 1941. The other five manufacturers ais 
had boosted their prices before the freeze other 
became effective. The new order puts all stegral 
13 producers on the same basis. ted in 

Production of armored cable was halted mobile | 
in September, 1942, and reauthorized a dential 
year later. ator” as 

a Petre 
PAW, 
more the 

AMENDMENT TO ey 
ORDER L-315 iar 

lated uti 
All restrictions on the gauge of ste’ 





allowable for enclosing cases, fronts and 
doors of safety switches, panelboards and 
service entrance equipment have beet 
lifted by WPB in a move to improve qual 
ity and performance of these items. 
action was contained in an amendme 
to Order L-315, which also removed 4 
ban on the use of doors in panel 












PROCEDURE FOR HOUSING = 
CONSTRUCTION APPLICATIONS 
SIMPLIFIED 


By consolidating within a single agen 
full responsibility for practically all non 
farm housing projects, the War Produc: 
tion Board has further simplified the Pr 
cedure for the processing of housing con 
struction applications. sg 

The first step in the delegation © 
authority for construction application 
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ipprove all programmed war housing 
plications. Effective April 1, 1944, 
PB will delegate to NHA full author- 
iy to completely process most othe: 
using applications. 

As set forth in policies and criteria 
stablished by WPB in consultation with 
\HA, the following broad types of hous- 
ing construction, alteration and improve- 
gents will be under the jurisdiction of 
VHA: 

|, Housing programmed 
ior essential war workers. 
2 Housing to relieve situations of ex- 
yeme general hardship in communities 
resulting from a lack of housing accom- 
modations (only to the extent pro- 
grammed by NHA and to the extent that 
WPB makes materials available or other- 
vise approves. No materials for this 
ype of construction are being made avail- 
tle at this time). 

3. Housing to relieve present or im- 
ynding personal hardship to a specific 
individual or his family, arising from an 
increase in dependents or consolidation 
a the family or from considerations of 
ealth, physical disability, or safety. 

4, Reconstruction or replacement of 
housing damaged or destroyed, or re- 
moved from the market by condemnation 
of acquisition by public authorities. 
Exceptions are: applications for (1) 
fam housing and mobile farm labor 
camps, (2) housing built by or under 
direct management of the military serv- 
ices, (3) hotels and similar establish- 
ments of more than ten rooms providing 
housing primarily for transients, (4) 
institutional housing—dormitories and 
other housing owned and operated as an 
integral part of an “institution” as de- 
ined in CMP Regulation No. 5A, (5) 
mobile housing units (trailers), (6) resi- 
‘ential construction built by an “oper- 
ttor” as defined in Order P-98-b under 
a Petroleum Administrative Order of 
PAW, (7) housing consisting of not 
more than ten dwelling units built as an 
mtegral part of a project undertaken 
pmarily for the construction of an iso- 
ated utilities plant addition, such as a 


specifically 





THE HAZARDS of farmers doing own 

wing receive attention of (L. to R.) 

forge Garney, executive-secretary, State 

ard of Electricity, $1. Paul, Minn., and 

|. Jensen, Interstate Power Co.. 
Crookston, Minn. 


yo taken on March 1, 1944, when the 
\ar Production Board delegated to the 
\ational Housing Agency the right to 
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Sold through electrical wholesalers 


HIGHLITE STOCKLITE 


Poor Lighting Multiplies 
Eye Troubles in Britain 


LONDON, March 2.—An increase of 
100 per cent in defective eyesight in 
Britain since the outbreak of the war is 
largely due to poor illumination, it was 
asserted today by the Registrar of the 
Joint Council of Qualified Opticians. 
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This is the time to check up! If 
seeing conditions can be im- 
proved in your plant, you owe it 
to the war effort—to your work- 
ers—to yourself—to do some- 
thing about it, zow! For now, 
- good illumination is more vital 
than ever—to prevent eyestrain 
and its resulting physical and 
mental fatigue. 


In America, the best in modern 
lighting equipment is available 
to all essential industries. In the 
broad Goodrich line of indus- 
trial lighting reflectors, there is 
a proper size and style to answer 
every specific requirement — to 
provide comfortable vision and 
to help keep production at the 
highest possible level. Goodrich 
lighting specialists are ready to 
help you. 





REFLECTO FLOODLIGHT RLM DOME 
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Tick 


BELLE PLAINE AVENUE, 


© 0) M) PAY NEY 


CHICAGO 41, ILLINOIS 












































































Mercury Switch 
Equipped Controls 


FOR HEATING, AIR CONDITIONING, REFRIGERATION 
AND VARIOUS INDUSTRIAL APPLICATIONS 


Mercury switches are the most advanced 
means for making’ and “breaking” an elec- 
trical circuit. They are not affected by dust, 
dirt or corrosion. Fa 


mERCO!D NERw en 


TILTING TYPE 


See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first 
choice for depend- 
able control perform- 
ance. The outside 
adjustment and- vis- 
ible dial eliminate all 


guesswork when setting the op- 
erating range. . 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


TEMPERATURE CONTROLS. 


FLOAT 
CONTROLS 
Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 

type available. 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 








NEED REPLACEMENT COMMUTATORS? 


Contact TOLEDO /Immediately 


Let us send you our catalog and recently issued Stock List to help you in 
maintaining the electric motors entrusted to your care. Many commutators 
are available from stock which can be adapted to your use with a little 
ingenuity. 


The vastly expanded facilities of our three plants make it possible to offer 
the widest range of sizes carried by any manufacturer. Commutators are 
also carried in stock at 249 High St., Newark 2, N. J. and 324 No. San Pedro 
St., Los Angeles 12, Calif. for the convenience of our customers. 


Address Gordon R. Campbell, Sales Manager, for a catalog and stock list. 


TOLEDO stTANDARD COMMUTATOR CO. - Toledo 6, Ohio 
HOMER cOMMUTATOR CORP.-Cleveland 3, Ohio 
HILLSDALE COMMUTATOR CO.-Hillsdale, Michigan 


A TY OMML ATORS 


ARGEST EX 


THE LNATAS ? S 








gas compressor station o1 hydroelectric 
plant, and (8) the alteration, betterment 
repair or replacement of structures, facil 
ities equipment or fixtures intended pri- 
marily for a commercial establishmen 
located in a dwelling structure. Applica. 
tions for construction of these types will 
continue to be filed as heretofore. 


PRESENT CONSUMPTION OF 
METAL FOR LAMPS TO CONTINUE 


Consumption of tungsten and molyb. 
denum for incandescent and fluorescen 
lamps will continue in the immediate 
future at the present rate, WPB official 
told its Incandescent and Fluorescent 
Lamp Industry Advisory Committee las 
month. Little change in the production 
of these metals is now anticipated. 

Committee members said the play 
whereby manufacturers set aside stipi- 
lated percentages of switchboard lam 
production to fill orders from specific 
classes of users had operated efficiently 
to enable them to catch up on back orders, 


CONTRACTORS TO FURNISH 
EQUIPMENT HOUSING PROJECTS 


Contractors on publicly-financed war 
housing projects will furnish in the 
future items of equipment heretofore 
handled through mass purchase by the 
Federal Public Housing Authority, as 
announced by Commissioner Herbert 
Emmerich. 

Such items as plumbing and heating 
equipment, and lighting fixtures, will be 
included in construction contracts again 
as they are under normal building condi- 
tions. Inclusion of ranges and ice boxes 
is at the option of FPHA Regional 
Directors. 

“Mass purchasing was resorted to a 
a temporary war measure early in 194, 
when shortages of critical materials and 
necessary limitations on manufacture 
threatened to impede production of esset- 
tial war housing,” Mr. Emmerich said 
“This centralized buying, arranged in 
cooperation with the War Production 





SAN ANTONIO CONTRACTORS 
Nathan Alterman (left) and E. G. = 
air industry conditions at recent . ‘ 
luncheon meeting of the South Texe 
Chapter, NECA in San Antonio. 
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1944 


gard, initiated the first Victory models 
{housing equipment, stripped down in 
jsign to conserve critical materials. By 
lacing mass orders, we enabled manu- 


aturers to open production lines which 
elded sufficient quantities to serve war 
pusing as well as other military and 
jvilian war needs.” 

The FPHA has a stockpile of equip- 


gent which will be sufficient for the next 
ree months’ housing demands. In the 
wantime, FPHA has begun liquidation 
ai the central buying activities through 
yhich more than $80,000,000 of equip- 
nent has been purchased for approxi- 
mately a billion dollars of war housing. 
fully three-quarters of this total amount 
yas furnished FPHA by small manufac- 
wring concerns throughout the country. 


KeCA COORDINATES 
TEXAS. CONTRACTORS 


For the first time in many years elec- 
tical contractors in the state of Texas 
ae engaged in active organizational work. 
Anew enthusiastic spirit of cooperation 
las sprung up since the organization 
ad reorganization of four NECA chap- 
ters which engulf 188 counties in the state 
and to date have a total roster of approxi- 
mately 70 members. Headquarters of 
these chapters are located at Dallas, Fort 
Worth, San Antonio and Houston. 

Until the end of last year Texas con- 
tractors were head over heels in war 
jlant construction and hence had little © 
ifany time to consider postwar problems 
the immediate consideration being to 
get the plants in operation. Now that 
this work is at an end, much thought 
is being given to the immediate and post- 
wat future including house wiring, REA 
work, better wiring standards, surplus 





your 


ENTHUSIASTIC and hard working 


ECA feels that a healthy organiza- 
with 4 progressive program is the 
os lectrical contractors only postwar 
valion. Jim has been active in organ- A DIVISIO 


Ration work for more than 18 years. 


lion 
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pion Diamond on the lamps you buy: 
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Whatever your production contribution to VICTORY, 
ample lighting carefully and constantly maintained 
by prompt lamp replacements makes it more 


That is why the makers of CHAMPION Fluorescent 
and Incandescent Lamps are keeping everlastingly 
at the job of turning out the best lamps that forty- 
four years of specialized experience can produce— 
and why the distributor of CHAMPION Lamps in 
locality is ready and eager to meet all essential 
needs with efficiency and ‘dispatch. 


CHAMPION Lamps mean lower cost illumination, 
lighting efficiency considered. Look for the Cham- 









jim’ McClure president, Dallas Chap- C y A M 5 i 0 | [ A M p W 0 R K S 
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“You select 


EXACTLY 


what you need— S%& 


' s 
Pad y 
— from the COMPLETE line”’ 


Stud Connectors and Solderless 
Terminal Adapters for distribution 
and power transformers . . . for 
connecting to cable, pipe or bus 
bar . . . in line or at any angle. 
Connectors with reversible clamp- 
ing caps take two different ranges 
of cable sizes. Furnished for any 
number of conductors. A few of 
Penn-Union’s many types: 


Also... the most complete line of 


Service Connectors, Cable Taps, 
Tees . . . Straight and Parallel 
Connectors . . . Bus Supports, 
Spacers . . . Grounding Clamps, 
Terminal Lugs, etc. etc. 
Penn-Union conductor fittings are 
the first choice of leading utilities, 
industrials, electrical manufacturers 
and contractors—because they have 
found that “Penn-Union” on a 
fitting is their best guarantee of 
Dependability. Write for Catalog. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


¢ 


Conductor Fittings 





materials, and the postwar industrial ex- 
pansion which Texans foresee as a result 
of the industries that have located there 
and the natural resources the state pos- 
sesses. 

The Fort Worth Chapter, oldest of the 
group, covers 63 counties. Secretary- 
manager M. T. Dorsett has 18 members 
under the chapter jurisdiction. Dallas, 
with 18 members, covers 44 counties 
and has as its business manager W. C. 
Bryant, formerly of Kansas City, Mo. 
James L. McClure, McClure, Electric Co.. 
president of this group lends an enthus- 
iasm that is contagious. 

The southern half of the state is cov- 
ered by two chapters, the South Texas 
Chapter with headquarters in San An- 
tonio and Southeast Texas Chapter (for- 
merly the Houston Chapter) with head- 
quarters in Houston. 

On March 1, 1944 the name of the 
Houston Chapter was changed to The 
Southeast Texas Chapter, NECA since 
its jurisdiction covers 27 counties in the 
southeastern part of the state. Charles 
Scholibo is the new business manager of 
this group. The 17 members elected the 
following officers to guide the chapter 
activities during the coming year: presi- 
dent, Chas. E. Seiders, Seiders-Schnorbus 
Co.; vice president, W. G. Poole, Gulf 
Electric Co.; and treasurer, W. H. Kirk, 
\W. H. Kirk Electric Co.—all of Houston. 

Although, as an entity, there is no state 
contractors organization, the present setup 
operates much the same. Chapter man- 
agers meet regularly to discuss ~ their 
problems and coordinate their activities 
on a state basis. District meetings of 
all chapter members are held semi-annu- 
ally, the latest one being held recently 
at Fort Worth. 


N.C.E.1. ORGANIZES 
RURAL ELECTRIC COUNCIL 


Sensing the need for some type of 
organization to foster the present and 
postwar application of electrical equip- 
ment in farm production of food, textiles, 
chemicals and other materials produced 
on farms in the North Central area, the 
North Central Electrical Industries of 
Minneapolis, Minn., recently launched a 
new division—the Rural Electric Equip- 
ment Council. Present at the organiza- 
tional meeting were representatives of 
farm and electrical equipment manufac- 
turers and distributors, R.E.A. coopera- 
tives, commercial électric utilities, farm 
publications, the State Board of Elec- 
tricity, electrical contractors and dealers, 
building materials distributors and the 
farmer himself. 

The greater portion of the meeting was 
devoted to an open forum discussion of 
the many practical problems that could 
be solved to help farmers obtain better 


‘electrical equipment, more efficient usage 


of same and the elimination of hazards 
and maintenance troubles. The need for 
a widespread educational program and ac- 
tive promotion of adequate, safe, farm 
wiring installations was evidenced when 
numerous cases of unsatisfactory service 
and electrical hazards to livestock and 








New Practical 
Unit to Cut 
Installation Time 


@ The “Messenger Hanger” and the ‘Mes. 
senger Strap’’ fill the need for an economi- 
eal, practical, time-saving unit for use with 
the vwew messenger cable type of installa. 
tion. Mechanically strong, durable, light- 
weight. They save considerablé material and 
are casily and quickly installed. Our bul- 
— full and complete detalls—send 
or ° 


“Messenger Strap’ tor 
let Bo: 


Ou xes 

Of Cadmium Plated Steel 

i- or Everdur. For messen- 

wer cable installaton to 

be used with Minerallac 

e *‘Messenger Hanger.'' 

be put Fits all standard outlet 

Place without falling boxes and %"” messen- 
4 ger cable. 


MINERALLAC 
ELECTRIC COMPANY 


New York City Office 50 CHURCH ST. 
THEODORE 8B. DALLY 
Chicago 


“Messenger WHenger’’ for 
duit and Cabi 

















SYVTZLLON 


DEPENDABLE 


ELECTRIC HAMMERS 








WITH ONLY ONE 
MOVING PART— 
The Piston 


Can save you money every hour 
they’re used. 

3600 POWERFUL BLOWS PER 
MINUTE, make short work of— 


DRILLING CONCRETE 
POINTING MASONRY 
VIBRATING FORMS 
SCALING METAL 
CUTTING & CHIPPING 
REDRESSING 


Four “Heavy-Duty” Models 


Write for new catalog shewlng ° few 
of their many uses 


SYNTRON CO. 





690 LEXINGTON HOMER CITY, PA. 
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, personne! due to improper wiring 
cited by those present. 
the aims of this newest division of 
NCEI. are to gather and dissemi- 
» information relevant to farm elec- 
‘ation and to promote the effective 
«of properly designed rural electric 
ring, lighting and equipment. The 
cil will also strive to bring about 
sprovernents in the design and perform- 
le of present equipment 
Officers elected to guide the group in 
operations as a clearing house for rural 
irie problems are: chairman, Chas. P. 
ager, manager, rural service depart- 
wt, Northern States Power Co.; vice 
irman, J. L. Fitch, manager, West- 
ighouse Electric Supply Co., Minneapo- 
is; secretary, Wm. A. Ritt, secretary- 
















\ivsory Committee to the present officers 
we: George Bleeker, supt., Goodhue 
junty R.E.A.; W. H. Kircher, editor, 
The Farmer”; Sig Anderson, electrical 
intractor, Maple Plain; E. G. Clinton, 
quipment dealer, Minneapolis ; and Thur- 
vr Day, General Elec. Co., Minneapolis. 
(ne of the first actions of the newly 
ganized group was to engage as joint 
gnsors, with the Minnesota Electrical 
ispectors Association, of the Rural Elec- 
rc Wiring and Equipment session at the 
\CEI. Electrical Industry War Con- 
tence at St. Paul, March 28th. 


\0E.C.A. EXTENDS 
HLECTRONICS COURSE 


After completing a 15 weeks elementary 
wurse in the theory of electronics, mem- 
ts of the Cook County Electrical Con- 
mattors Association, Chicago, have 
ntched into an advanced course on elec- 
vane applications. Like the first course, 
“sions are held bi-weekly and will run 
. I consecutive weeks at the Illinois 
‘stitute of Technology. All costs, except 
tatbook material, is underwritten by the 
. §. Office of Education Engineering 
uence and Management War Training 
Program, 
The curriculum is divided into two 
arslecture and laboratory. Tuesday 
light sessions which started F ebruary 22 
tun from 6:30 to 8:00 p.m. are 
ed exclusively to classroom work; 
ier) night sessions run from 6:30 
al? p.m. with 14 hours of lecture 
al¢ hours of laboratory work. Sub- 
& covered include: reactance and 
he ab ignitron circuits; photo elec- 
veg and registers; resistance 
ty and miscellaneous controls; re- 
Ss speed, temperature and process 
Yeo cathode ray tubes; and ultra 
> vem heating. Laboratory work 
’ rough with actual experiments 
ted with the equipment studied in 
t classroom. 
— Electronics” by Gulliksen 
wis €r is the textbook used in this 
se. Samuel Warner, chief electrical 
| “weer of the Otarion Company, hearing 
—_ in Chicago, is the in- 
tat, dling both the lecture and 
Ty assignments. 
members of the Association 
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wager, N.C.E.I. Chosen to serve on an. 








Ve vital 
CRITICAL WORK AREA 


Seeing 


Proportion LIGHT TO NEEDS 
OF cach WORKER’S TASK 


In your plant, as in every plant, seeing needs vary 
with different operations. Good lighting on one task is 
poor lighting on a more critical task. Efficient work 
requires the right lighting — the right “seeing” tool — 
for each and every operation. 


Balanced lighting answers this problem. It proportions 
lighting to the individual seeing needs of each worker 
— provides the quantity and quality of illumination his 
particular work requires for the maximum in production 
speed and accuracy. 


Fostoria Industrial Service Centers, located in major 
cities, will make a fundamental study of light for seeing 
in your plant without obligation. As industrial light- 
ing specialists serving thousands of plants, they are 
properly equipped and qualified to solve your lighting 
problems. 





REQUEST THIS /ree BOOKLET TODAY! 


Explains the efficient and economical 
results of “Balanced Lighting’’ and how 
to obtain it. Ask for BL-3-EC-Al 





GENERALITES | LOCALITES 


for or 
Overall Lighting Light ON the Job 





FOSTORIA INDUSTRIAL SERVICE oa 


Factory and General Offices © Fostoria, Ohio a 
Affiliated Manufacturers—Southern Industries, Inc., Atlanta : 
Amalgamated Electric Corp., Ltd., Toronto, Canada 











155 


























CHECK THESE & 4214 
USES for BLACKHAWK 


PORTO-POWER 
PIPE BENDERS 


~ 


Porto-Power Pulls Shafts 
and Pulleys 


The same power unit furnished 
in the Blackhawk Bender licks 
these tough jobs easily. 


Lift Heavy Machines 
Cumbersome machines raised 
from low of 3% in. to 8% in. 
height — speedily, safely with 
Porto-Power. 


Build Your Own Press 


Your Blackhawk Pipe Bender 

power unit can be used in a 

press. Free blueprints give you 
directions. ; 





All-Directional Handy Jack 


Porto’ Power rams operate at 

any angle to do 1,001 tough 

jobs easily, safely and fast! Op- 

erator is always safely away 
from danger zone. 
















GET a//the usefulness out of your Black- 
hawk Porto-Power Pipe Bender! Sure, it 
bends pipe up to 4 in. Also, it can be re- 
moved from the bending frame to serveas 
a powerful jack—or with standard attach- 
ments to pull, push, spread, press, lift and 
lower — easily, accurately, safely and fast! 


Porto-Power is fast becoming indispens- 
able hydraulic service equipment in 
maintenance and electrical work, produc- 
tion plants, shipyards, construction com- 
panies and repair service organizations. 


If you have a Blackhawk Pipe Bender 
be sure you know a/J its uses. If you’d 
like to have one, call your industrial = 
ply distributor or write Blackhawk for 
complete information on Porto-Power 
in 7, 10, 20 and 50-ton capacities. 


BLACKHAWK 


BLACKHAWK MFG. COMPANY 

Dept. P2054, Milwaukee 1, Wisconsin 
Rush new Hydraulic Equipment 
Bulletin V-43 to us. 

















comprise the “student body” for this ad- 
vanced course. Each will devote 75 


week interval to gain a working knowl- 
edge of electronics in industry. Each 
is determined to take back to his business 
this background and knowledge to better 
serve his customers in the immediate 
and postwar future. 


FRED RIEHLE ELECTED PRESIDENT 
CINCINNATI CONTRACTORS 


At a regular meeting of the Electrical 
Contractors’ Division of the Cincinnati 
Electrical Association, held on March 





20, J. Fred Riehle was elected president 
for the fiscal year 1944. Other officers 
elected were: Paul W. Schath, vice 
president; Wm. J. Wilfert, secretary and 












































]. FRED RIEHLE 


Karl Spangenberg, treasurer. Trustees 
elected were: Anthony Bang, Fred 
Horstmann, A. X. Schwebel, Thomas J. 
Donnelly and Errett W. Edmonds. 

Mr. Riehle is owner of the College Hill 
Electric and Radio Company and has been 
secretary of the Electrical Contractors 
Division for the past 18 years, and one 
of the original organizers of the Division 
in Cincinnati. He is planning for an en- 
larged membership to further promote 
Adequate Wiring in residential building 
during the postwar period. 


JOHN J. CADDIGAN 
PROMOTED 


John J. Caddigan, secretary-treasurer 
of the Metropolitan Electrical League, 
has been promoted to the post of assist- 
ant vice president of the Boston Edison 
Company. He entered the employ of 
Boston Edison in 1904 as a member of its 
Installations Department. In 1939 he was 
appointed sales promotion manager, in 
which. position he will continue to func- 
tion in addition to his new assignment. 

Mr. Caddigan’s activities in the elec- 


hours of his “free” time during the 15 













trical field have been many and yay 
He is one of only seven who have 
elected to honorary life members 
the National Electrical Contractors: 
ciation. He has been president 
National Electrical League Coyne 
vice president of the Society for 
trical Development and one of the gm 
izers of the Metropolitan Blewe 
League. 


TEACHES WIRING 
COURSE 


That wiring layout is receiving seq 
consideration in illumination courses jy, 
promising note. Listed among the ]§ 
jects covered in the advanced illum 
tion engineering applications COUTse, Spor 
sored by the Chicago Lighting Instity: 
and the Illinois Institute of Technolog 








: : S <i SE 
in Chicago, is a class on wiring layout E 
The instructor is Ralph H, Deck 
consulting electrical engineer who pei sh 
viously has conducted courses on et: Mm ii 
mating and power and lighting desig 
for the Cook County Electrical Cu. 
tractors Association, Chicago. Mj — 
Decker lends to his class his vast exper: i 
ence in the electrical construction fiel- Chay 
having been a contractor himself, the Okla 
engineer for various electrical constr 0 
tion firms before going into his consulting held 
practice. CT 
Elect 
dent, 
OKLAHOMA Tuls: 
CONTRACTORS ORGANIZE Mek 
Th 
Electrical contractors in the state 1 for t 
Oklahoma have recently formed an orga & until 












ib 
CLA 


J. 


engin 























It is 






















am 
ures, i 
: t 

ENTERPRISING and progresste to se 
Wright is one of the top ranking hpi pi m 
bers of the San Antonio, Texas, ta | 
cal contracting fraternity. Pau <8 ne 
a good share of the big work and is HH league 

president of NECA’s South 
Chapter. Electy 
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SERVICE PROBLEMS are aired by C. 

L. Harry (left), shop supt., Holt Electric 

Motor Co., Milwaukee motor service 

shop and “Ad” Gogan, Milwaukee elec- 

trical contractor in the Holt booth at the 

recent Milwaukee i electrical trade 
show. 





ization designated as the Oklahoma State 
Chapter, NECA, with headquarters in 
Oklahoma City. 

Officers elected at the initial meeting 
held at Tulsa on Feb. 25th are: president, 
C.D. Snyder, vice-president, Wetherbee 
Electric Co., Oklahoma City; vice-presi- 
dent, L. T. Allen, Allen Electric Co., 
Tulsa; treasurer, H. J. Reeves, secretary, 
McEldowney & Son, Oklahoma City. 

The selection of a secretary-manager 
ior the new NECA Chapter was deferred 
util a future date. 


4, PHILLIPS JOINS 
CLAYTON COMPANY 


J. L. Phillips has recently joined the 
engineering staff of J. M. Clayton Com- 
pany, contracting electrical engineers of 
Atlanta, Ga. Mr. Phillips is a graduate 
oi the Georgia School of Technology, 
was formerly associated with the Georgia 
Power Company of Atlanta; Allied Engi- 
uers, Inc, Alabama Power Company 
and the Rust Engineering Company of 
Birmingham, Ala. 

has recently served as project 
matager for Juneman Electric Company, 
mtharge of the construction of the com- 

electrical system for the Huntsville 
Arsenal and Redstone Ordnance Plant, 
mitsville, Ala. 


_ 


a isn’t often that nationally known fig- 
: early in the sports world, are 
eo Ag in electrical contractors’ 
ia “site Arthur Allen, vice-presi- 
ae me Electric, Inc., Houston, 
Rea It the jack pot with two big 
gue baseball players this winter. 
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ILLINOIS 
Completely. Insulated 


ALL PORCELAIN 


WIRING SYSTEMS 


OUTLET BOXES 


Glazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes and mounting 
screws. High mechanical 
and electrical efficiency. 


SWITCH BOXES 


Insure greater safety in 
wiring and the elimina- 
tion of all grounding haz- 
ards. Made of best qual- 
ity white porcelain. Metal 
inserts are placed in two 
holes of the switch boxes 
for receiving screws of 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 


@ Not only because porcelain saves 
vital materials is it valuable today but 
because these systems give you high- 
est standards in results and offer your 
customers permanent wiring. Porcelain 
systems are safe, easy to install, and 
adaptable to practically all wiring plans 
and layouts. Grounding is unnecessary. 
No rusting or corrosion. _ Install 
ILLINOIS All Porcelain Wiring Systems 


the next time you have a wiring job. 


ILLINOIS ELECTRIC PORCELAIN CO. 


STANDARD TUBES 


In sizes '/, to 48 inches, 
5/16- to 3-inch diame- 
ter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
over split, and cross- 
over, Diameters all 
uniform both inside 
and outside. 


KNOBS 


Cement coated — nail 
— genuine leather- 
washer — code stand- 
ard. They don't chip 
when driven in and 
they stay in place. 


TOGGLE 
SWITCH 
PLATE 

All porcelain 
with beveled 
edge and 
decorative 
pattern on 
face, 


CLEATS 


Standard one, two, and three-wire 


types. 


Bull Dog 


Look for this 
Trade Mark 


MACOMB, ILLINOIS 












SOLDERING 


“INSTANT HEAT 
Thermo-Grip 


SOLDERING 
| pote] B 


PART TOUCHED 
COMES TO HIGH HEAT 
INSTANTLY! 


Ideal for soldering motor connec- 
tions, soldering lugs, terminals, 
etc. 





IDEAL “Thermo-Grips” are not just 
ordinary soldering irons, but espe- 
cially designed soldering tools for 
specific hard and soft soldering jobs. 
Operating on the resistance heating 
principle, the part touched comes to 
a high heat, instantly. No preheating 
necessary. Safe—No open flame. 


IDEAL FOR NEW, HIGH- 
MELTING-POINT SOLDERS 
























front. 


Gus Mancuso, who spends his summers 
squatting behind the plate for the New 
York Giants, was on the receiving end at 
Maritime Electric also. 
chasing agent and material expediter kept 
him more than busy supplying the boys 
on the ships with the equipment needed. 

After doing their bit on the production 
front both athletes are now i i 
training preparing to do their part in 
maintaining civilian morale 


INTERPRETATION No. 4 
TO CONSERVATION ORDER L-41 


The erection of a portable or pre- 
fabricated building, when placed on a 
foundation constructed on the site or on 
skids in a spot where it is intended to 
remain for an undetermined time is con- 
struction and as such is limited by the 
restrictions of Conservation Order L-41, 
the Facilities Bureau of the War Produc- 
tion Board has ruled. 

The only case in which the erection 
of a portable or pre-fabricated building 
is not “construction” 
on what is intended to be a temporary 
site with the purpose of moving it from 
time to time and without affixing it to the 
land by plumbing, public utilities con- 
nection, or in any other way. 

For example, the erection of a portable 
structure for use as a gargae on a house 
lot is generally construction, 
erection of a shelter to be moved around 
for use on different parts of a farm 
from time to time is not construction. 

This clarification is covered. in Inter- 
pretation 4 to Conservation Order L-41. 


Book Reviews— 


MAINTENANCE 
ARC WELDING 


Arthur, who ts duimg considerable work 
for the Maritime Commission and the 
Navy at Galveston shipyards had Harry 
(jumbert, who toes the slab for the St. 
l.suis Cardinals, in the ship wiring ard 
repair crew. Harry. 
journeyman electrician since 1935 found 
some years back that he could do things 
with the horsehide and has been baffling 
opposing batters 
him in there pitching on the production 


who has been a 


Winter found 


His job as pur- 


is when it is placed 
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GEDNEY 
FITTINGS 




































“Gedney Fittings Fit" for m; 

SOLD THROUGH WHOLESALE) po 
GEDNEY ELECTRIC COMPANIE ‘to the 
RKO BUILDING NEW YORK 20, N.V% on an 
manuf 
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Carbon Lamp) = 
FOR INDUSTRIAL USE 


@ Recommended for vs 
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Replacement Difficult, ¥ 






a Pilot Light is neede« 







Available in a wide ¥ 






of sizes, shapes 







power and voltages 
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A large supply of all stan¢ 








Write for FREE Detailed Literature 


PROMPT DELIVERY 


Sales Offices in all Principal Cities 
in Canada: Irving Smith Ltd., Montreal, Quebec 


IDEAL Sycamore 


MMUTATOR ORES 


1041 PARK AVE., SYCAMORE, ILL. 
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Maintenance 


welding arc had its original applica- 
tion, has always been and will remain 
a most important field of usefulness. 
Arc welding has accounted for tre- 
mendous savings in the industrial field 
in both production and maintenance 
It has been indispensable in 
maintaining our great war production 
machine, not only in the reclamation 





; ; ra 
are carried in stock, t! 
you prompt service at 


Write for catalog shect 






. a | 
for full detuils or see your | 






Electrical Wholesaler. 


NORTH AMERICA! 


ELECTRIC LAMP ° 
St. Louis 6, Ms! 














NCE, 








1044 Tyler Street 








Electrical Contracting, Moy m Electric 


)M PAN! 


K 20, N.Y 
sme 


pty 


May 


of broken and worn parts of machinery 
and structures but also in the fabri- 
ation of replacements at great savings. 

The new book is a collection of 
papers, each from a different field of 
industry. The individual papers include 
information on procedure, and how arc 
welding has been applied to its own 
maintenance projects. Calculations 
yd computations are also given on 
gsts which include fabricating ma- 
terial, welding rod, machining, grinding, 
ste. Labor costs and overhead charges 
ae also Shown. 

As an indication of the scope of the 
material, one paper deals with bakeries, 
mother with blast furnaces and still 
others with farm machinery, refineries, 
generating stations including turbine 
maintenance, mining operations and many 
other industrial and manufacturing es- 
tablishments. 

The book is “Maintenance Arc Weld- 
ing” published by The James F. Lin- 
coln Arc Welding Foundation, Cleve- 
land, Ohio, 50 cents. 


MAINTENANCE AND SERVICING OF 
ELECTRICAL INSTRUMENTS 


Electrical indicating instruments have 
for many years been essential to the opera- 
tion and maintenance of industry’s ma- 
chinery. They have now become essential 
to the operation of war combat machines 
on an extremely large scale. Instrument 
manufacturers have been so completely 
tied-up with production of new meters 
that servicing old ones has been impos- 
ile. Thus this book has been written 
for the instrument users, switchboard 
utendants, testing engineers and instru- 
ment service men, both in industry and in 


Me service, to enable them to intelligently 


dle and maintain their instruments for 
-and efficient life. 
ch general type of instrument in com- 
use is first covered with a simple ex- 
tion of the underlying principle of 





¥M SOUTH DAKOTA, engineers 

wrett Baxter, (left), Central Electric 

I Telephone Co., Sioux Falls; and 

Wy Uiich of same company at Woon- 

a Nc relax between sessions at recent 

I. War Conference at St. Paul, 
Minn. 
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Lighting Equipment Specialists Since 





-COMPLETE LINE- 


or Industry's Needs 
FLUORESCENT 


Stilled lighttieg 


Steel DUST-TIGHT Fluorescent Fixtures for Class II “Group G & F”, and 
Class III and IV Hazardous Locations . . . High-efficiency non-metallic Fluo- 
rescent Fixtures for standard uses ... both provide Skilled Lighting with 
fluorescent lamps. These fixtures are but two examples of up-to-the-minute 
Wheeler engineering, backed by 63 years of experience in lighting. The DUST- 
TIGHT unit is advantageous where lamps, sockets and reflecting surfaces 
must be protected from dusts and vapors. Standard unit, easily adapted to 
continuous runs, has reflection factor not less than 85%. Made in 2 and 
3-lamp 48” units; 2-lamp 60” units. 


INCANDESCENT 


Skilled lighting 


For incandescent lighting in Hazardous Locations, Wheeler has many fix- 
tures. Among them is the Vapolux fixture, offering top efficiency in every de- 
tail. Dust-tight and vapor-proof, it is made in standard styles for 100-500 watt 
lamps. Highly durable and easy to install. 

Wheeler RLM Solid Neck Reflectors provide maximum lighting efficiency. 
Made in dome, angle and all other standard types. One-piece construction 
gives rugged, trouble-free service indoors or out. 75 to 1500 watts. 

These are a few examples of the high-efficiency light engineering — Skilled 
Lighting — which Wheeler had developed to give maximum visual accuracy 
for workers. Write for full details on the complete line of fluorescent and in- 
candescent fixtures. Wheeler Reflector Company, 275 Congress Street, 
Boston 10, Mass. New York, N. Y... Representatives in principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 
COMPANY 


1881 














operation, and is followed by specific and 

detailed instructions on maintenance and Facts You Need— 

repair. ° i 
The book is titled “Maintenance and for selling 


Servicing of Electrical Instruments” by 
James Spencer and published by the In- 
struments Publishing Company, Pitts- installing 
burgh, Pa. It is bound in Fabricoid with 

256 pages and 274 illustrations. It is 


pocket size—5 inches by 84 inches and © at 
the price—$2.00. and Servicing 








INDUSTRIAL ELECTRONIC electronic , 
CONTROL equipment 


The increasing use of electronic devices 
in industry has placed a heavy burden ee is the first book 
: co written especially for 
upon the men who sell, install and main he geias Gantt 
tain them. This new book has been | man in industry who 
written especially for these men who have neg . gg — 
. . ing nowiedage oO elec- 
had no previous tube experience. soelin stated. tu 0 te 
No attempt is made to explain the non- mathematical __treat- 
theory and construction of electron tubes sence ’ ape nt ee 
Fs ° ° Ss men acts of electron tube 
or their use in high frequency communi operation and practical appli- 
cation circuits. Nor does it deal with | cations of tubes in basic cir- 


specific industrial applications of elec- | cuits of industrial electronic 
control apparatus. Here, clearly 


tronics. , ? explained and illustrated, is the 
Rather, it has been written to em- | information needed by the engi- 

phasize basic circuits that may be com- | Beet. ~ quick wadiestanding of the 

bined to form an endless variety of com- | idly growing fia. er 


plete circuits to meet practically any 


* desired operating requirements. The ° 
/ f TO RY* functions of the various tubes as integral Just Publ ished — 
\ parts of circuits are stressed, rather than 
the phenomena taking place within the INDUSTRI AL 
0102- tubes themselves. 
Explanations are brief; and mathe- 
matical formulas, of interest only to ELECT RON IC 


REPLACEM designers, are avoided. Common circuit 

ENTS components and elementary circuits are CONTROL 

@ The A Vi described separately and then combined to 
e Aerovox Victory Line is the answer assist the reader in analyzing a compli- | A Guide to the Understanding of Elec 


to wartime conditi d ictions. eae Wea: “ Annua 
itions and restrictions. A cated circuit. tronic Control Circuits for Industrial Use  Pittsh 


Buildis 
National 


drastic reduction in number of types has Th ‘- : ; 

; : aneeddtse. e book is “Industrial Electronic wa Uti 
been achieved without impairing satistac- Control” by W. D. Cockrell, priced at : a ote siete tn if 
pond servicing. You can keep those electric $2.50 and published by McGraw-Hill naus eS ee — fer : 
refrigerators running for the duration, with Book Co., Inc., New York City. 247 pages, 5/2 x 82, 175 illustrations aera 

: : tel, Mil 


these replacements ... 
charts, and tables, $2.50 seit 


The book emphasizes the fundamental functions neers— 
and basic circuits important to an understandig Penn H 
of any control circuit and a ony Seelety tg 
standard commercial devices in use today. uation. 
describes the various types of electron tubes and Cineinn, 
explains their construction and operation. | Patt 

gives you basic circuit components, reviews 
fundamental nature of such terms as resistant, 
capacity and inductance and covers the instr 

ments which measure voltage and current. | In 

Part III the basic electronic circuits are cl 

into general types, and the necessary parts, 

operation, and the common applications of 

are described. Part IV shows you how to 

a complicated circuit and break it down into its 
component parts, giving standard commercial 

vices as illustrations. 








~—s McGRAW-HILL 
@ SEE OUR JOBBERS... | @a\ is EXAMINATION COUPON 


They carry a stock of these Victo replace- 
ments. Ask to see the euvenion “deat. Or ° McGRAW-HILL BOOK CO., INC., 
write us direct. F 330 W. 42 St., New York 18 


Send me Cockrell’s INDUSTRIAL ELECTRONIC 
CONTROL for 10 days’ examination on appro 
In 10 days I will send $2.50 plus few cents pose 
age, or return book postpaid. (Postage paid 
cash orders. ) 


‘ ws Name . sete eee rene wen ce ne eee eeeeneeet 
. 4 ; MARINE WIRING SPECIALIST, CO 
his Arthur Allen, vice-president, Maritime ie 
WBIVIDUARLY TESTED Electric, Inc., Houston, Texas, has some 
AEROVOX CORP., NEW BEDFORD, MASS. U. S.A 203 voyage electrical repair jobs to his Position 
-ANAD ery a, credit at Galveston shipyards. His com- 


in Canada: AEROVOX CANAD HAMILTON, ONT cuky dive dine: ais . 7 . 
: , any is also Going Ship conversion an (Books sent on approval in U. S. an 
Export 13 E. 40 St. New Yorx 16, N.Y. Cable: ‘ARLAB new wiring work. 


City and State.......... 
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~ }ATES AHEAD 


Fire Protection Association— 
goo meeting, Benjamin Franklin 
Hotel, Philadelphia, Pa., May 8-11. 

¢ Coast Electrical Association— 
Annual meeting, northern section, fair- 
mont Hotel, San Francisco, Calif., May 
10; southern section, Ambassador Hotel, 
Los Angeles, Calif., May 17. 
astern Electric Exchange—Annual 
rence, Atlanta Biltmore Hotel, At- 
janta, Ga., May 10-11. 
pennsylvania Electric Association—Elec- 
t trical equipment committee, Lancaster, 
Pa, May 10-11. Systems operation com- 
mittee, Benjamin Franklin Hotel, Phila- 
delphia, Pa., May 11-12. 
Dakota All-Electrical Industry War Con- 
Clave, Fargo, N. D., May 14-15. 
Arkansas Utilities Association—Annual 
envention, Marion Hotel, Little Rock, 
Ark, May 15-16. 

National Metal Trades Association—Hotel 
Biltmore, New York, N. Y., May 15-18. 
tennessee Electrical Contractors Associa- 
tion—Annual Meeting, Claridge Hotel, 

Memphis, Tennessee, May 16-17. 


American Standards Association—Stand- 
ards Council, New York, N. Y., May 18. 


Electrical League of South Jersey, Spring 
Conference, Woodbury Country Club, 
Woodbury, N. J., May 19. 


Iuminating Engineering Society—Great 
lakes Regional meeting, Cincinnati, 
Ohio, May 20. 

Hectric League of Indianapolis, Inc.—All- 
Industry meeting, Lincoln Hotel, Indian- 
apolis, Ind., May 26. 
luminating Engineering Society—Rocky 
on Chapter, Denver, Colo., May 
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cago, Ill., June 6-8. 
C Roger Williams Chapter IAEI—Monthly 
meeting, Providence, R. I., May 17. 
Roky Mountain Chapter IAEI—Monthly 
meeting, Room 385, City and County 
. Building, Denver, Colo., June 13. 


Public Utilities Advertising Association— 
Annual meeting, Palmer House, Chi- 


National District Heating Association— 
Annual meeting, William Penn Hotel, 
Pittsburgh, Pa., June 14-15. 


lwa Utilities Association—Postwar plan- 
ne Des Moines, Iowa, June 


of Elec: 
rial Use 


American Society of Agricultural Engi- 
neers—Annual meeting, Schroeder Ho- 
tl, Milwaukee, Wis., June 19-21. 


American Society of Mechanical Engi- 






















functions pere—Semi-annual meeting, William 
erstanding J "enn Hotel, Pittsburgh, Pa., June 19-22. 
them by Hiicclety for Promotion of Engineering Ed- 
yal Cee Annual meeting, University of 
Pat Il mnati, Cincinnati, Ohio, June 25-28. 
views tit '"etlean Institute of Electrical Engi- 
resistance “ere—Summer Technical Meeting, Jef- 
he inst: fm “80n Hotel, St. Louis, Mo., June 26-30. 
rrent, [0 #Auerican Society for Testing Materials— 
e -_ i ew Yor ey Waldorf-Astoria Hotel, 
re et bade - ¥., June 26-30, 
“to analyte onal Association of Electrical 
vn into it Olym rs — Northwestern Section, 
mercial &¢ I yeubl@, Wash., August 21-23; South- 


tstern Section, San Francisco, Calif., 
August 28-30; Western Section, Indian- 








sess @ *Dolis, Ind, September 11-13; Eastern 
age” New York, N. Y., September 
Sete Southern Section, Atlanta, Ga., 

N tember 25-27, 

0 ~P, Menstitute of Electrical Engineers 
m re Hote as Fochoscet Meeting, Bilt- 
W8eptembor - ngeles, Calif., August 

sCTRONIC yn Standards Association—Stand- 

a ether guzel New York, N. Y., Sept- 

e Ni 
ra Electrical Contractors Associa- 
Sorin hual meeting, French Lick 
Oct ts Hotel, French Lick, Indiana, 
} 

Mional cintety Congress of National 

laSa euncil—Sherman, Morrison and 

es ii, © Hotels, Chicago, Ill, October 
be 54 itl Electrical Manufacturers Asso- 
nade onl) tora Hota ual meeting, Waldorf-As- 
ee) Ex » New York, N. Y., October 
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LATROBE 


QUALITY 





NO. 252-R FLOOR BOX 
with Nos. 206 and 207 Nozzle 
This two-gang Box has one cover 
plate with '/." Flush Brass Plug 


and the other cover plate with 
2" Flush Brass Plug. 





NO. 150 BOX 
with No. 207 Nozzle 
Adjustable and watertight. 
Recommended for use in fire 


proof floors with wood flooring 
finish. 





“BULL DOG" 
INSULATOR SUPPORT 


A sure-grip devise for fastening 
porcelain and glass insulators to 
exposed steel framework. 


FULLMAN 


MANUFACTURING CO. 
LATROBE, PA. 


EASILY 
INSTALLED 





T 










QUALITY THAT LASTS. 


Minutes saved in installing Latrobe Boxes and Wiring Specialties 
may mean valuable man-hours saved for vital production. Latrobe 
products are preferred also because of their high quality and 
known dependability. 





“BULL DOG" PIPE 
OR CONDUIT HANGER 


‘Simple in design, sturdy and 
most economical. Easily installed. 
No need for drilling or for straps. 





NO. 284 NOZZLE 
with No. 200 Cover Plate 


This compact Duplex Receptacle 
Nozzle is shown with '/" brass 
pipe extension. Furnished also 
with 34"' pipe extension. 





“BULL DOG" 
BX CABLE STAPLES 


Excellent quality. Much in de- 
mand. Cartons, Kegs and Barrels. 







ECO- 
NOMICAL 


MANUFACTURERS EWS 


GRAYBAR APPOINTMENTS 


Charles S. Powell has been elected 
a vice president and director of the 
Graybar Electric Company, N. Y. He 
began his career with Graybar 30 years 
ago immediately after attending Stan- 
ford University and Case School of 
Applied Science where he was gradu- 


C. S$. POWELL 


ated in Electrical Engineering. Mr. 
Powell will continue to head up all 
company sales activities in communica- 
tions and merchandising lines. 

George T. Bryant has been appointed 
Hearing Aid sales manager and is lo- 
cated at Graybar headquarters at 420 
Lexington Avenue, New York. For 
the past two years, Mr. Bryant has 
been in Washington, D. C., first as 
chief of Trade Relations Branch, Retail 
& Trade Service Division, OPA and 
later, when Lend-Lease was merged 
with the Foreign Economic Adminis- 
tration and the operations combined, 
he was reappointed chief of the Gen- 
eral Products Division. 


G-E CHANGES 


Harold E. Strang, for the past three 
years engineer of General Electric’s 
Philadelphia Works, has been named 
to the staff of H. A. Winne, vice 
president in charge of design engineer- 
ing, Apparatus Department. Mr. 
Strang will be located in Schenectady. 

Two new wholesale distributing 
branches have been established in Cin- 
cinnati and St. Louis by G. E. The 
branch in Cincinnati will cover both the 
Cincinnati and Dayton wholesale areas. 
F'aul C. Wilmore has been appointed 
branch manager with headquarters at 
215 West Third Street, Cincinnati. 
Previously he had represented G. E. 
on the Pacific Coast with offices in 
San Francisco. 


162 


The St. Louis branch will cover the 
city’s wholesale area and will be under 
the managership of G. R. Brownback, 
who has been on the staff of the G. E. 
office in Washington. His new head- 
quarters will be at 500 North Beaumont 
Avenue, St. Louis. 

A new G. E. factory-operated Newark 
Appliance Service Center has been 
established at 85 Main Street, West 
Orange, N. J. The Center will take 
over the service activities of appli- 
ances formerly handled by the Philip 
H. Harrison Conipany. The Harrison 
Company will continue as distributors 
of commercial refrigeration equipment. 

The Newark Service Center will be 
managed by John H. Stubbs who, for 
the past six years, has been product 
manager for the Harrison Company. 


ALLIS-CHALMERS ELECTIONS 


The board of directors of Allis-Chal- 
mers Manufacturing Co. of Milwaukee, 
has elected three new vice presidents. 
They are William C. Johnson, James 
M. White and William A. Roberts. 

Mr. Johnson, who has been general 
sales manager, joined Allis-Chalmers 
in 1924. After serving in various dis- 
trict offices, he became sales manager 


W. C. JOHNSON 


of the crushing and cement division. 
Next, he was placed in charge of gen- 
eral sales in 1942, succeeding Walter 
Giest, who became president. 

Mr. White joined the organization 
in 1929 after graduating from the Ala- 
bama Polytechnical Institute. In 1934 
he was made manager of the com- 
pany’s La Porte, Ind. works. He 
returned to Milwaukee in 1941 to be- 
come assistant general works manager 
and was elevated to works manager in 
April 1942. 

Mr. Roberts went to Allis-Chalmers 


as a salesman, after varied experience 
as a road contractor and salesman, |; 
June 1930, he became agricultural gale; 
manager of the company’s tractor divi. 
sion, and in 1941 he succeeded the lat 
Harry C. Merritt as manager of th 
tractor division. 


WESTINGHOUSE PERSONNEL 
CHANGES 


Ellis L. Spray has been named a 
sistant to the president of the West 
inghouse Electric and Manufacturing 
Company, in charge of the Headquar- 
ters Manufacturing Division in Pitts. 
burgh. He has been manager of the 
company’s Merchant Marine Division 
at Lester, Pa. 

Russell E. Ebersole has been a- 
pointed lamp sales manager of the 
Westinghouse Lamp Division. In his 
new position, Mr. Ebersole will have 


R. E. EBERSOLE 


charge of all district sales activities of 
the Lamp Division and will make his 
headquarters at the Bloomfield plant 

Hugh J. Hanbury has been nam 
manager of the metropolitan New Yor 
area for the lamp division. Mr. Har 
bury had been manager of the divr 
sion’s Newark area since 1938. 

The appointment of Donald E. - 
kins as supervisor of industrial re 
tions at the Cleveland Lighting a 
sion has been announced. In © 
he joined the Westinghouse Light 
Division in the sales negotiations 4 
sion and two years later was baer 
ferred to the sales promotion dep . 
ment. In 1939 he was named ma 
ager of that department. 

"Walter J. Maytham, Jr., = 
named industrial manager of the i 
western District with head 
Chicago. Formerly manage a 
Cocnpuney’s Petroleum, Chen S 
ing and Marine Section, In 
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Division, Mr. Maytham succeeds R. L. 
Irvin, who has been named to a new 
post at the Westinghouse Lima plant. 
William W. Sproul, Jr., has been 
appointed manager of the Application 
Department of the Sharon Works. He 
fas been with Westinghouse since 1927. 
From 1937 until 1942 Mr. Sproul was 
in the Power Transformer Sales Sec- 
ion at Sharon and from 1942 until his 
new appointment he served as manager 
ofthe Transformer Equipment Section. 





W. W. SPROUL, JR. 


Grant Fitch, who has been head of 

the Ishpeming, Mich., office has been 
transferred to the Milwaukee office. 
Pending the appointment of ‘a suc- 
cessor at Ishpeming, Mr. Fitch will 
continue to serve his customers in the 
Michigan Upper Peninsula in addition 
totaking over responsibilities at his new 
headquarters in Milwaukee. Meantime 
the Westinghouse office at Ishpeming 
will be closed. 

W. E. Lee, who has served as an 
deetrical application engineer at Los 
Angeles, Calif., for the past 10 months, 
has been appointed marine division rep- 
ttsentative in the Los Angeles area. 
He is succeeding E. W. Fullman, who 
as resigned to become sales engineer 
fr Fafnir Bearings, Inc., in the Los 
Angeles area. 

Russell L. Whitney has been ap- 
ponted manager of the Agency and 
Specialties Division, Central District. 
omerly sales manager of the com- 
pty’s Transformer Division at Sharon, 
Pa, Mr. Whitney succeeds H. E. 
Bracke, who has been named to a new 
Mst with the Westinghouse Electric 
Supply Co. in Detroit. Mr. Whitney 
wil be located in Pittsburgh. 


WILER-HAMMER CHANGES 


Cutler-Hammer, Inc., Milwaukee, has 
umed G. E. Hunt as acting manager 
eo Atlanta territory with offices 

Warehouse at 134 Marietta Street, 
— in Atlanta, Ga. He was for- 
Ofc manager of the Indianapolis 


pitlet-Hammer has established a 

Sales office in Columbus, Ohio. 
; I D. Yoder is the sales engineer 
tharge of this new office located in the 
lad y Commerce Building, 30 East 
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Vy / wT iy \" | : 
Lloyd Starters \ 


Marvel of Modern Science 
1 Light the Lamps 


of Industry 


Engineered for perfection in quick, sure starting of fluo- 
_ rescent lamps, Lloyd starters are lighting the lights for 
millions throughout the country. 


Their better performance is assured by specifications 
more rigid than accepted standards for material and 
design. 


Tests conducted periodically by nationally known labo- 
ratories, confirm that the life and performance of Lloyd 
starters are far in excess of standard requirements. 





Remote 

: Starter Socket 
Lloyd Starters are listed 
and approved by Under- 
writers’ Lab. -Inc., and 
Canadian Eng. Stand- 
ards. Assoc. Certified by 
Electrical Testing Lab.— 
Spec. 6. Certified to 

Fleur-O-Lier standards. Cat. No: 352 

oe eee 4 D1sss67 2390747 

Starter Socket 


LLOYD POLICY INSURES QUALITY 


LLOYD PRODUCTS COMPANY 
Dept. EC-5 Providence 5, R. I. 
Representatives In 23 Leading Cities 
Export Office: 13 E. 40th St., New York, N. Y. 
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“You pick a 
fitting that's 
JUST RIGHT— 


oar 








TD 





“=when you're 
using KONDU” 


The wide variety of the Kondu 
line makes it easy to select ex- 





you can — 






Use Thin-Wall or Thick-Wall 
conduit, at any outlet, making 
either a Threadless or Threaded 


connection. 


Change Boxes any time, 
without disturbing conduit — 
because every Kondu box is a 
union. (Or you can install a con- 
duit line before you get the fit- 
tings). 


100% re-usable. . . Kondu 
fittings are practically unbreak- 
able. Self-aligning, they are quick- 
est to install . . . and hold per- 





Chicago has announced several organ- 
ization changes. 


SYLVANIA APPOINTMENTS 


Sylvania Electric Products, Inc., has 
opened a West Coast office at 111 
Sutter Street, San Francisco. This 
office is in charge of B. K. Wickstrum, 





B. K. WICKSTRUM — 





Pacific Coast Sales manager for the 
company’s lighting products. 


Sylvania recently opened offices in 


ctl hat lee . Los Angeles and Seattle, with G. W. 
ee iin aight Field as manager of the California Divi- 


fitting for each job. sion which includes Nevada, Utah and 
Arizona and C. W. Dickinson as man- 
And with any Kondu fitting, ager of the Northwest Division, assist- 
ing Mr. Wickstrum. 


Charles H. Goddard, formerly vice 


president of the Pittsburgh Reflector 





Cc. H. GODDARD 


: . e Company, has joined Sylvania as prod- 
manently tight; vibration-proof. uct manager, fluorescent fixture sales. 


A graduate of Ohio University, Mr. 


. Goddard gained his first experience in 
Write for the Kondu Catalog | ie ighting field with the Columbus 


Railway Power and Light Company. 
KONDU CORPORATION In 1931 he joined the reflector com- 

Erie, Pa. pany. He is also vice-president of the 
east central region of the IES and is 
active on a number of War Production 
Board committees. Mr. Goddard will 
make his headquarters at the Sylvania 
fixture plant at Ipswich, Mass. 


DELTA-STAR CHANGES 


The Delta-Star Electric Company of 


C. S. Beattie, formerly manager of 


engineering, is now vice-president in 
charge of Production and Engineering. 
S. 


C. Killian, formerly Development 


and Research engineer, is now chiet 
engineer. 

Thor Fielistedt is assistant chie 
engineer, and he was formerly a design 
engineer. Manfred Stene, formerly ¢. 
sign engineer of the Control Section, 
is now Electrical Engineer. R 4 
Sternaman, formerly design engineer 
of the Switch Mechanisms Section, js 
Mechanical Engineer. 


The Pennsylvania Transformer Com. 
pany of Pittsburgh, Pa., announces the 
appointment of W. R. Swoish as sales 
manager. A graduate of Ohio State 
University in Electrical Engineering 
Mr. Swoish has had wide experience 

















W. R. SWOISH 


in the electrical industry. He was 
sales manager of both the Distribution 
Transformer Section and the Switch 
gear Division at Westinghouse, and 
was affiliated with the Roller-Smith 
Company as sales manager from 193) 
to 1943. Mr. Swoish spent a short 
time in the Cleveland office of Allis- 
Chalmers before joining the Pent- 
sylvania Transformer Company. | 

Mr. Swoish’s new headquarters wil 
be at the company’s main offices in 
Pittsburgh. 













The Colonial Lighting Division of the 
Colonial Neon Company, Inc., North 
Bergen, N. J., has named Lester W. 
Lyons as sales manager in charge of 
the Lighting Division. ; 
Mr. Lyons is well known in the 
lighting industry nationally. He orgat 


































L. W. LYONS 
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wed and directed the Illuminating En- 
gineering Bureau for the Brooklyn 
Rdison Company from 1923 to 1928. 
farly in 1929 he became affiliated with 
the Silvray Lighting, Inc., as a mem- 
her of its engineering staff and was 
promoted to sales manager in 1932, 
which position he held until late 1942. 
At that time he requested a leave of 
absence to join the Radio Division of 
the Western Electric Company. 


The H. H. Robertson Company of 
Pittsburgh, Pa., has announced the 
appointment of Arthur W. Hedgren 
as its general manager of sales, suc- 
ceeding Fordham C. Russell, who is 


A. W. HEDGREN 


now a member of the firm of Fuller, 
Smith & Ross, Inc., of Cleveland. 

Mr. Hedgren joined the Robertson 
organization 21 years ago. Until his 
promotion to general manager of sales, 
he was manager of Q-Floor sales and 
previous to that he was Chicago dis- 
trict sales manager. 


Commercial Control & Device, Inc., of 
Brooklyn, N. Y., has changed its corpo- 
taté name to General Switch Corp. 
The officers, personnel, products and 
setvices remain unchanged. The pres- 
tnt officers of the corporation are M. S. 

uller, president; A. G.- Muller, vice 
President and W. H. Ross, secretary 
and treasurer. 


{ 


ale Controller Co., Baltimore, 
Md, has appointed Robert S. Durling 
#8 director of Industrial Relations. He 
\Was formerly purchasing director for 
_ uls Company, 

, Robert Jordan has been named pur- 
“a director, to succeed Mr. Dur- 


AL, Smith Iron Company of Chelsea, 
48s, has named J. H. Brundage as 
se district manager of its 

ork office, which is located at 6 
45th Street. This office will con- 
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GREATEST SAFETY 
ath Porcelatu 





the vast number of fire-prevention facts 
that your efficient Electrical Inspector 
knows. 

Do every wiring job right for today and 
tomorrow—specify PP! Write 

for wiring manual. 


PORCELAIN Protected Wiring gives you 
unbeatable safety—also lowest cost, sim- 
plest installation, longest life, utmost 
reliability. Meets all requirements of 
directives calling for non-metallic wiring ~ 
and non-metallic wiring materials—one of 


ORCELAIN 












Get the right answer fast... 


for more efficient 
profitable handling of 


every type of 
practical 
electrical job 


Tens of thousands of men have used 


trol sales in Metropolitan New York, 
lower New York State, Long Island, 
State of Connecticut and Springfield, 
Mass. Mr. Brundage has been asgo- 
ciated with the lighting industry for 
many years, and for the past eight 
years he has been district lighting 
specialist in charge of Lighting Equip- 
ment Sales for the General Electric 
Supply Corp. in New York City. 


The Bright Light Reflector Company, 
Inc., Brooklyn, N. Y., announces the 
appointment of Charles E. Scholl as 
general sales manager. Mr. Scholl has 





previous editions of this famous hand- 
book with satisfaction, as a working 
guide of everyday usefulness. Now 
it is ready to help you too, in a big 
5th edition—600 pages larger 
than before—brought up to date 
in every respect—more than 
ever before the one great 
pocketbook of practical elec- 



















tricity for you. 





5th Edition—Croft's 


AMERICAN ELECTRICIANS’ 
HANDBOOK 


This book is packed from cover to cover with the 
facts which every man engaged in electrical work 
needs to have constantly at hand. It gives the in- 
formation you need in the form in which you can 
use it. From clear explanation of the fundamentals 
for remedying the 
troubles of electrical equipment, the information is 
the kind that helps practical electrical men—wire- 
superintendents, 
and others—to 
select and install commercial electrical apparatus 
and materials intelligently for the performance of 
specific services. It gives the kind of data that will 
help them operate electrical equipment efficiently 


of electricity to suggestions 


linemen, plant 
construction engineers, 


men, contractors, 
operators, 


and to maintain it at high operating efficiency. 





Revised by 


CLIFFORD C,.CARR 

Head of Electrical En- 

gineering Department 
Pratt Institute 


1600 pages of 


practical data, pn yd pointers, explana- 
tory illustrations and d ams, useful — 
recommendat , and short cute, and much 
descriptive information on modern electrical 
practice. 527%, 1177 idlustrations, price 


$5.00 














10 big detailed sections give you 
such materials as: 


—most complete data and information on all commonly em- 
Selena, 9 het in salotion of pases us bee eee hana 
ion of proper ‘or talla - 

tion, methods of handling, splicing, etc. ha 


—simple instructions for calculating load on age | and for 


Proper wire size to meet voltage drop and current 
conditions. - 


—aatnty new division to aid in selection and specificati 
of switching, protective, capacitor, and wiring-device equip: 
ment, estimation yy - *~ —— for switchboards, 


—practical data on ein, ae installati 
tion ef motors and control equipment, inceains introns, 
tion on planning of motor circuits and drives. 


—helps on installation, care, and 
chia. proper loading of trans- 


@ Accurate data and engineer- 
ing principles presented in 
simple, understandable lan- 
guage. 

@ Many worked-out problems 
to illustrate application of 
rules 

@ All information in accordance 
with 1940 National Electrical 
Code and preferred present- 
day practice 

Hundreds of facts condensed and 

classified for quick, easy use—U'se 

this Handbook to check your meth- 
ods for quick answers to trouble- 
some problems, as a dependable 
reference and study guide of elec- 
trical fundamentals, equipment, 


—< materials, and their applica- 
on. 








McGraw-Hill B = 
in outside distributio: map 


—details of all types of interior 

; developments in light 

equip- 

—new section of 64 handy wiring 
veniently arranged 








Inc., 330 W. 42nd St., New York (8, N. Y. 


Electrici 
nation on approval. In 10 days I will st send $5.00, plus few cents postage, 
book postpaid. on cash orders; 


CORPO OOEE EHO HH EE HETERO EH SE EEEEES 


tables, con' 
BONES iach dccodicsenes 
10 DAYS FREE City and State.......... 
NN Gd Sokictaccsacis 
JUST MAIL TWIS COUPON & company .............. 


POPPER PEE HEH EEEHEEE EERO HEE EES 


(Books sent on approval in U. S. and Canada only.) 


ans’ Handbook for 10 days’ exami- 


(Postage paid ; same return 
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B. L. Clegg, formerly of Westinghouse 












C. E. SCHOLL 


been with Bright Light since 1935 and 
for the past five years he has acted as 
manager of its Engineering Division. 
He will operate from the factory and 
executive offices in Brooklyn. 











Two divisions of American Industries 
Management Company, Chicago, have 
opened New York Branch offices at 
101 Park Avenue. Schwarze Electric 
Company, Adrian, Mich., has named 







Electric Company, as branch manager. 
Stanley & Patterson, Inc., also of 
Adrian, has appointed Eugene Sullivan 
as manager of its New York Branch. 




































PRACTICALLY NEIGHBORS # * 

miles distance are te 

Fritz (left) Luverne, Minn., an 

Shade, ha, South Dakota. Both a 

tended N.C.E.I. — Conference at dh 
Pau 
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Fy Years of 
fety Service [From Pace 571 


» factories produci 
S. ing UL approved 
Operating as a non 
, -profit organiza- 
im—support being derived ‘whol! 
fom fees, at cost, paid b 4 
wets for testing and hare ag 
, i 
tei products—Underwriters el 
tories offers a unique.safety service to 
te public. Products of any manuf 
rer are tested to determin vi 
pliance with UL’ liad 
! s own. standards relat- 
ig to safety to life and property f 
r accident and other tae = 
‘The extent of the Lahotatoties a 
tities is represented by the 175 a 
ne standards (55 of which "la 
n= compared to 12 dacateus dk 
ae plus additional tentative require 
ee a covering a group or famil ‘ 
products; by the 375,000 UL ; 
ng products now on the m se, 
wi electrical ones ranging h “ 
ws driven tooth brushes to h ae 
* a equipment; and by the ‘te “! 
mel ge are eiitiiiies x 
ree sggen hydraulic, gases and 
; che , electrical, ca 
automotive and | ag sae 
- burglary protection 
For 
fe — years the Labora- 
engaged i i 
ws a war work a ee 
. ii 
: lay governmental andi 
ioe heavily upon the athens 
ace gles the Laboratories for 
*,* = i i 
br critical ‘scavenge oo en 
tile pict , Special investiga- 
dks. ems and products, demon 
orag = lectures on safety i ; 
oe os prevention, pore a 
jake, and detection, safe Siang : 
a and many other activities. 
wn eo Underwriters’ Lekeve- 
a its activities in the 
ei afi As it has in the 
-, era with Ht a ae sa 
ve 
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110-Volts A. C. from Direct Current 


On the Fighting Front On the Home Freat 


with KATOLIGHT ROTARY KONVERTERS 
Change 32, 110 or 220 wolts D.C. to 
standard 110-volt, 60-cycle A.C. for operat- 
ing radios, electronic & sound apparatus, 
electric signs, A.C. appliances, etc. 


KATO ROTARY KONVERTER, 225 Watts 


Good deliveries on rotary converters 350 

through 1500 watts. Quiet in operation. 
e furnished with special filtering 

equipment for sensitive radio work. 


Pioneers in the Building of 
Smal] Rotary Converters 


At present Kato’s entire production must 
be directed to furnishing converters on 
high priority orders. Write us if you need 
this kind of equipment for war orders. 


Also manufacturers of A.C. and D.C. gen- 
erators ranging from 350 watts through 
25 K.W.: power plants; Frequency Chang- 
ers; and Motor Generator Sets. 


KATO ENGINEERING CO. 


628 N. Front St., Mankato, Minnesota 














BERR! THOSE 


ILSCO LUGS 


sure RUN COOL! 


electrolytic copper 
connectors are made 
from pure copper 
strips and tubing. 
Weight is one-third 
to one-sixth of cast 
connectors . . . but 
performance is often 
superior to heavier 
and bulkier cast cop- 
per alloy connectors. 


Buy conductivity ... not weight! 
e 





+ 


Please rush us sample and 
$2-page illustrated catalog. 








COPPER TUBE 
& PRODUCTS, Inc. 








NISA War Conference 


Report [FROM PAGE 47] 


methods to evaluate the economical 
features of the systems recommended. 
Highlighting portions of their new 
book “Bookkeeping Made Easy” they 
went on to explain continuous invoic- 
ing, bookkeeping and payroll tech- 
niques and other office shortcuts. 


Materials and Equipment 


Discussing the application of syn- 
thetic insulated (vinyl acetal) magnet 
wire, J. J. Curtin, assistant manager 
sales, Magnet Wire Section, General 
Electric Co., Fort Wayne, Ind., cau- 
tioned shopmen about “solvent-craz- 
ing’”—the formation of hair-like sur- 
face cracks when the wire is immersed 
or wetted while the insulating film is 
under tension. Mr. Curtin made sug- 
gestions for preventing this action and 
continued with a detailed discussion 
of the application of varnishes on 


motors wound with synthetic insulated 


magnet wire. 

Cooperative action on the part of 
the manufacturer and his service rep- 
resentative is important, stated J. M. 
Chandlee, service manager, Century 
Electric Co., St. Louis, Mo. Informa- 
tion from service shops enables the 
manufacturer to improve his product, 
remedy defects and eliminate the 
“bugs” that may develop in the field, 
he continued. Mr. Chandlee sees the 
possibility of motor shops servicing 
sealed-in refrigeration units in the 
future and feels that manufacturers 
should acquaint their service shops 
with the characteristics of special 
motors and equipment. 

Many of those present received an 
initial lesson in electronics when H. C. 
Jenks, consulting and application engi- 
neer, Westinghouse Electric and Mfg. 
Co., Cincinnati, presented the techni- 
cal motion picture “Electronics at 
Work”—explaining the theory and 
application of électronic devices in 
industry. Motor shops will undoubt- 
edly encounter much electronic con- 
trol equipment in the future. 

Shop men spent the between-session 
hours visiting the various equipment 
display booths at the conference. Ex- 
hibits included coil winding equip- 
ment, testing equipment, shop tools 
and accessories, undercutters, insula- 
tions, bake ovens and sand blast equip- 
ment, and equipment and materials 
employed in office short cuts. 





MULTI 


REFLECTORS 








GOOD LIGHTING 
GROWS IN 
IMPORTANCE 


@ MULTI Units are as modern and as 
flexible as today’s needs—no matter 
how complicated or unusual the in- 
stallation may be there’s a MULTI 
Unit to fill the bill. Users are enthus- 
iastic because of low first cost and 
upkeep—contractors like them because 
they are easy to install and give no 
trouble afterwards. 


Send for complete catalog 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th St., CHICAGO, ILL 

















AFETY RULES call for that EXTRA 
and additional RE- 

CHECK which SAFE-T-GLOW pro- 
vides. Detects accidental tie-ins, 
crossovers, leakages and induced 
voltages... ents serious injury 
and loss of life. SAFE-T-GLOW con- 
sists of a sensitive Neon tube, ampli- 


Medel A for circuits 2,000 to 35,000 volts. 
Medel B for cirevits from 35,000 





Tests Everything Electrical 
from 100 to 550 Volts 


i i which 
Equipped with Neon light 
tells instantly where trouble lies > 
circuits, fuses, cut-outs, — 


Indicates hot or 
Tells AC from DC. SAVES PRECIOUS 


TIME, Has PATENTED safety fer 
tures. Vest pocket size wi 
8 Lifetime guarantee. thre 
= (Priority A-7) Purchase 
O srg electrical dealer 


L. S. BRACH Mio. Co 


55-63 Dickerson St. Newor 
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Important changes in the dues and 
ministrative structures were ap- 

ved at the business sessions. To 
diminate unpopular assessments, the 
ninimum dues was raised slightly with 
the rate based on a graduated scale 
depending upon the number of men in 
the shop. 

The change in the administrative 
¢ructure was decided on the basis of 
the present membership of over 600 
gread over the entire U.S. and parts 
of Canada. Believing the present 9- 
member Board of Directors inade- 
quate to thoroughly represent all sec- 
tions of the country, the officers, Board 
of Directors and Resolutions Commit- 
tee proposed a five point administra- 


md as |@ tive change which was adopted by 
matter 1% resolution. The proposed changes 
fc: 

|, Expansion of the Board of Di- 
nthus- 
t ond (4 OFS from 9 to 15 members. 

2. Division of the United States into 
woes 15 regional areas—each constituting a 


tatural area with approximately 1/15 
of the membership. Each regional 
area elects one member to the Board 
of Directors by letter ballot. 

3. The Board of Directors shall be 
of the 3-year rotating type. In 1945 
each region elects one member to the 
Board (5 regions elect a member for 
al year term; 5 regions for a 2-year 
frm; and 5 regions for a 3-year 
fm). Thereafter each region will 
ect one member for a three-year term. 

4.No director who has served a 
Syear term under this plan can suc- 
teed himself—until he has been out of 
dfice one year. 

5. The Board as above elected shall 
cect officers of the Association from 
ts own membership. 

The resolution authorized the Board 
of Directors to perfect this plan and 
tbody it into the By-Laws to become 
elective at the next annual meeting. 

Officers elected for the 1944-45 term 
ae: president, J. Arthur Turner, 
Tampa, Florida; vice president, 
Robert Turner, Canada; secretary, 
Wm, H, Braunlich, Pittsburgh, Pa.; 
feasurer, Selden F. High, Cincinnati. 

rectors elected for a 2-year term are: 
HE. Grant, Nashville, Tenn.; and 
= (Andy) Brown, Worcester, 








y 

“ wi __mouncement was made at this 
a Sion that the Award Committee had 
a i Entries Nos. 12, 11 and 1 for 
voy st, second and third prizes respec- 
ih oe lwely. Under the award rules, names 
# ‘i @  Mtestants are withheld from the 


a . . . 
Watd committee until winners are 
: Names of the winners selected 


Will be 


© announced in the next NISA 
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You can’t get a shock, even if 
you try, while changing fuses 
in a Kinney “Safuswitch” 

Feeder Distribution Panel. ‘ 


For opening the door of any 
“Safuswitch” unit to get at 
the fuses disconnects that en- 
tire circuit from the panel’s 
bus system. Fuses and all 
current carrying parts remain 
dead so long as the unit door 
is open. No live parts can 
cause accidents, even through 
carelessness. 


Give your plant the benefits 
of “Safuswitch” protection. 
These safer switch-and-fuse 
panels are available for 250 
and 575-volt services and in 
branch capacities ranging 
from 30 to 600 amperes. 





\SX 
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XX 








SHOCKPROOF 
because all live 
parts are killed 
automatically in 
unit as door to 
fuses is opened 









* Units have removable enclosures with 
asbestos insulating bases. 

*All poles break together, no single- 
phasing possible. 

¢ Safe, dead-front construction. 


ww 





OPEN VIEW OF ‘‘SAFUSWITCH’’ UNIT 








PANELBOARDS 


SWITCHBOARDS 








KINNEY ELECTRICAL MFG. COMPANY * 2900 CARROLL AVENUE « 





CHICAGO 12, ILLINOIS 


169 



























































































) a 
LOCK Fluorescent Lamps 


against 
VIBRATION DIFFICULTIES 


It is a conceded fact that vibration at fluores- 
cent lamp contacts considerably impairs the 
efficiency of lamps, starters and ballasts. Flur- 
o-locks aid materially in preventing this con- 
dition. Furthermore Flur-o-locks insure the 
proper installation of lamps and offer definite 
protection against accident hazards wherein 
lamps are apt to fall from a fixture. Such 
accidents have occurred causing quite some 
material damage and personal injury. FOR 
SAFETY AND CONSERVATION USE 
FLUR-O-LOCKS. 


Write for Further Information 


LADUBY COMPANY 


bl Ob Me Claclal- MeO a-tal'1 
NEW HAVEN, 5 
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Insto-gas 





CUT SOLDERING 
COSTS up to 50% 


Insto-gas Torches and Furnaces actually 
cut soldering costs down to one-half for 
electricians. A cylinder of Insto-gas lasts 
at least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. 


Mail this coupon today 





INSTO-GAS CORPORATION Detroit 7, Mich. 


Please mail me your Insto-Gas Bulletin and 
tell me how to furnish Priority rating. Send me 
name of nearest distributor. 


CRPPH HEHEHE HEE HEHEHE EEE ESE SEES 


CORREO HHH EEE EEE EEE ETOH EEE 










Plan for Postwar 


Relations [FROM PAGE 41] 


for developing plans to provide ade- 
quate and stabilized employment in the 
reconversion of postwar period, par- 
ticularly for returning servicemen and 
women, 

The maximum possibilities for em- 
ployment within our own trade and in- 
dustry can only be realized if we can 
clear away trade problems which might 
otherwise hinder the sound develop- 
ment of postwar business. These 
problems are set forth in detail in 
other parts of this committee’s report 
and we recommend that they be studied 
and given careful consideration by all 
those who are sincerely concernéd with 
postwar employment and business de- 
velopment in the electrical industry. 

It is only of relatively less import- 
ance that electrical contractors and 
dealers lend their utmost support to 
the business development plans and 
promotional programs of the electrical 
industry. We recommend that all 
members of the industry, including 
employees, lend their active support 
and cooperation to such plans and 
programs. 

Employees have a stake equal to that 
of the employers in maintaining a 
sound economy under the American 
free enterprise system under which our 
nation has grown great and prosper- 
ous, and under which private industry 
has been able to contribute its astound- 
ing war production record toward the 
winning of World War II. Only the 
most wholehearted cooperation be- 
tween employers and employees will 
help us to maintain high standards of 
compensation, and to play our part in 
avoiding wasteful government work 
projects and the otherwise inevitable 
relief lines, in the postwar period. 

As desirable as any government or 
Social Security program is or may 
be, it is at best a poor substitute for 
individual opportunity and continuing 
effort for self improvement. A steady 
well-paying job is far more desirable 
than unemployment compensation. 
Thrift, with opportunity for sound 
dividend-paying investments is super- 
ior, or at least a comfortable supple- 
ment, to any program of old age assist- 
ance. Good health and protection from 
accidents beats any form of financial 
assistance to broken health or bones or 
missing eyes or limbs. Education and 
training for continued remunerative 
employment must supplement physical 
labor; this education should start in 
our high schools based on the electri- 





















TIME_SWITCHES 
_ 
























Type “sg” 
Standard Synchronous Model 


@ Indoor Model—straight “on” and 
“off’'—dust proof—slow speed motor 
—snap action switch. 


Accurate and durable for controlling 
signs, attic fans, stokers, oil burners, 
blowers, pumps, valves, motors, and 
all commercial lighting. Only two ex- 
posed gears—modern case and glass 
window to check operation—no tools 


or extra attachments needed. See 


your Wholesaler for more details, 
PROMPT DELIVERY—RATING A-5 OR BETTER 


THEM.B. AUSTIN COMPANY 


108-116 S. Desplaines St., Chicago 6, Ill 


Wanted 
ENGINEERS 


¢ Radio 

¢ Chemical 

¢ Electrical 

¢ Electronic 

¢ Mechanical 

¢ Metallurgical 

¢ Factory Planning 

¢ Materials Handling 

° Manufacturing Planning 















































To be used in connection with the mant 
facture of a wide variety of new a 
vanced types of communications equlp- 
ment and special electronic p 


Apply for writel, giving 
full qualifications, to: 


c. R. L. 
EMPLOYMENT DEPARTMENT 


Western Electric ©. 


100 CENTRAL AV., KEARNY. N. J. 


Applicants must comply with WMC regulations 
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al code, as well as theory of elec- 
ficity for apprentices, with added 
sightschool classes for convenience of 
hose already employed or under the 
Sate Apprenticeship Training Pro- 


Oa believe that our industry should 
ay the highest possible compensation 
gnsistent with a sound national econ- 
omy, but we must keep in mind that 
wt ability to pay and to earn good 
gompensation must bear a proper rela- 
ion to the income of those who must 
py for our services. There ought to 
te reasonable differentials for various 
dasses of work so that our industry 
gn serve each class of customer effi- 
tiently at prices they can afford to 
my, and thus be induced to do busi- 
ness with us so that we can in turn 
maintain widespread and steady em- 
ployment. Special ability should be 
recognized, while there ought to be 
due allowances for those who labor 
mder handicaps and whose earnings 
must necessarily be less. Training 
programs should be initiated, or at 
last supported by the industry, to aid 
apprentices and those older employees 
who lack essential knowledge. Par- 
ticular cooperation should be extended 
ft) war veterans individually, and in 
cooperation with all agencies charged 
with Veterans assistance and welfare. 
We believe that employers and em- 
ployees must recognize more than ever 
before that their individual welfare is 
a matter of mutual interdependence, 
and that their relationship with each 
other is threatened with deterioration 
rather than improvement by increasing 
governmental rules and regulations. 
We, as employers, must of necessity 
fel concerned with the welfare of our 
employees, and by making the employee 
more familiar with our problems gain 
their full confidence and cooperation 
fot mutual progress and prosperity. 








° ¥ DAVIS, district OPA office, St. 
eo discusses Price Regulation 165 and 
poy amendments with Minnesota elec- 

Contractors at recent N.C.E.I. Con- 


ference. 
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Permaflector silvered-glass units provide highly efficient, engineered 
light control for every industrial lighting requirement . . . general 
or localized . . . ceiling or sidewall installation... . high or low 
bay mounting ... for medium, broad, or concentrated distribution 
... for lamp wattages of 100 to 1,500 watts ... with incandescent, 
mercury vapor lamps, or a combination of both .. . mounted as 
single units or on dual hangers. Sold on priority 
thru Electrical Wholesalers. 


FLOODLIGHTS 


Rugged in construction - weather-proof- 
ed and corrosion-resistant + equipped 
with famous silver-mirrored glass Per- 
maflectors. Available in 200 to 1,000 
wattages, and broad, intermediate or 
concentrated light distributions. Com- 
plete. Ready to set up. 


ee ILLUMINATING | 
ENGINEERS e@ Now producing confidential 
Bi DESIGNERS & lighting equipment for the 








INDUSTRIAL post-war developements now in 
LIGHTING work will soon be announced 


EQUIPMENT 


\\ MANUFACTURERS Mitiepte Mito c eet) br) 
an (| of Industrial users on priority 

é (Commercial replacements 

EFLELI H PA. COMMERCIAL & ‘from stock). Startling new 


z., PITTSBURCT 






































































NEW MODEL 


HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. Guaranteed 
accuracy well within 2 of 1%. Indicates RPM 
directly on the dial without any calculations 
over a fixed period of 6 seconds. Negligible 
torque. Two models with ranges 0-1000 RPM 
or 0-10,000 RPM, each suitable for double 
cated range. 
Write for bulletin No. 715. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N. Y. 


MOTORIZING gas engine driven wash- 
ing machines and farm wiring are the 
Specialties of contractors E. L. Muir 
(left) Jackson, Minn. and Emil Wiese, 
Lakefield, Minnesota. 








Fighting for More 
Production ? 


YOU NEED 


EXECUTONE! 


How This Modern“Inter-Com” System 
Saves Man-Hours...Increases Output 
EXECUTONE puts you in instant conversational 
contact with every department of your organi- 
zation! Saves time... conserves energy... 
minimizes waste motion. 
EXECUTONE enables you to get information from 
your employees the instant you want it—elimi- 
nates the everlasting running back and forth 
from one office to another. 
EXECUTONE speeds your phone service by 
taking the load of “inside”’ calls off your switch- 
board. Cuts down busy signals and expensive 
call-backs. Saves you money in many ways. 
The “‘inter-com’’ system selected by the 
U. S. Navy for many of our fighting ships. 
Write for FREE booklet “G-10" 


COMMUNICATION SYSTEMS 
415 Lexington Ave., New York 17, N.Y. 
Service in Principal Cities 


Back the Attack—Buy War Bonds! 














Modern 
Lighting [FROM PAGE 110] 


ing units from the trusses and likewise 
called for a means of servicing and 
relamping. 

Accordingly catwalks were placed at 
intervals, with a connecting catwalk 
at right angles to them all at one 
end of the building. The twin lighting 
units were suspended from hinged port 
openings in the catwalk at the proper 
spaced intervals. By lifting the cat- 
walk port cover, access to the lighting 
units is obtained and relamping and 
cleaning can be done. 

The parallel members supporting 
the catwalk were used to fasten the 
knobbed weatherproof slow-burning 
wire feeders for the lighting circuits 
along the catwalk. The transformer 
for each lamp was mounted on the 
truss alongside the catwalk. 

In order to provide emergency light- 
ing one branch circuit goes from the 
first lighting panel to a single lamp, 
the last in the circuit, through a hold- 
ing coil which in turn controls the 
night lamp in the next lighting circuit 
branch panelboard, and again in turn 
that one to the next. This provides 
a string of lamps on a separate emer- 
gency circuit with a minimum of wir- 
ing and equipment. 

Asbestos lined wooden duct risers 
are used instead of conduit to take the 
lighting circuits up to the catwalks, 
terminating in plywood pullboxes, also 
lined with asbestos which is glued on 
with what is known as an egg pre- 
serving compound. The only conduit 
used is that in the concrete floor. This 
is one inch electric metallic tubing 
and runs between precast concrete floor 
pits which are fitted with heavy lami- 
nated two by three covers. Panel- 
boards are all floor mounted. 

Power service comes in at 11 kv. to 
two unit substations with tailored 





ELECTRICAL 
SPECIALTIES ff: 


FOR HEAVY — 
INDUSTRIAL SERVICE 





“FROM STOCK 


3-Conductor 

Angle 

Pothead 
Write for a complete selection of 
RUSGREEN bulletins 


Soldering 
Lug 


ENDULATORS (POTHEADS) ALL SIZES +A 
SHAPES © ALL VOLTAGES © ALL TYPE 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING COMPOUND 


= x 


RUSGREEN MFG. CO. 


14260 Birwood Avenue ®* Detroit, Mich. 











What Makes ‘ 


Mailing Click? 


Advertising men agree ... the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own m 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 


fae me 
Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 








McGraw-Hill Publishing Co., Ine. 
DIRECT MAIL DIVISION ‘ 
330 West 42nd Street, New York, 18, N.Y. 
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ase lea peel 


hgear, located over the toilet 
we of the building. It is trans- 
gai to 110/208 volts. The sub- 
wins contain two 300-kva. trans- 


ws for the lighting, one for 440- 
t power, all of which are pyranol 







Gilat economy of materials is 
of in the wiring of an adjacent 
» building with knob and tube, 
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N.Y. 


MODEL OF CATWALK and port to 
whith twin lighting units were mounted. 
This method was adopted in lighting the 
large assembly plant building. 


Hinged 
4 port 
+ open 













Catwalk 
yf of 
/Brace strip y / Tulamp 
tty Fr POrIELr 





high power 
factor, 
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DIAGRAM indicating relative location 
4 tnobbed circuits, lighting units and 
lasjormer in respect to the catwalk. 












\ Twin unit 
Cirtvit wiring | | 
208/3$ circuit’ |i 
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kig slow-burning weatherproof con- 
tors to feed the fluorescent lighting 
. “ A cafeteria is similarly 
With a careful installation, good 
“aanship, proper spacing and ade- 
mt fireproofing where necessary, 
Ps large industrial job gives every 
a ance of long and satisfactory per- 
_ lice with the utmost minimum of 
% and rubber and also of copper. 
te declares it is one of the most 
' lal industrial jobs his company 

er installed, one which war made 
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“Ssary and possible. 
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Equipment, Materials and Supplies for Electrical Construction — Maintenance — Repairs 








DRILLS CONCRETE—METAL— 
woop 

WODACK "DO-ALL" 

ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors, Drills concrete to 13" dia.; metal 
to ¥%"'. Two tools in one. Easy to maintain. 
Universal motor. Star drills in 17 diameters. 
bull Write for 


Also chisels, etc, 


bulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephene AUstin 9866 


points, 








ANYTHING 
snOnraN 
raleles ELECTRICAL 
( REGULARLY 


The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 








° SAFETY'S SAKE 
SODER-FLUX 


Underwriters’ Approved 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave. Chicago 31, Ill. 























When you're in need of some product 
or service to speed and improve opera- 
tion, or save money, you may find it 
here — in the Where To Buy Section. It 
pays to check this page . . . each issue. 














SWITCHPLATE LAMP 


An Ideal Over Doo 


Signal. ss 6% 
A real lamp in a switch- 
plate. Mounts on a single- 
gang box. Ideal for scores 
of applications where a 
modest light is adequate. 
Low current consumption. 
Perfect for ‘“‘over doer’ 
signal; to mark equip- 
ment; for elevator up- 
down signals; etc. Uses 
either 3 or 6 watt S6— 
120 volt tungsten lamp. 
2” lens diameter. Colors, 
red-green-white. 





Write for catalogue 
on other types 


Sold Nationally by 


THE GRAYBAR ELECTRIC CO. 
Mfg’d by the H. R. Kirkland Co., Morristown, N. J. 
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SEARCHLIGHT SECTION 






POSITION WANTED 





ELECTRICAL SUPERINTENDENT estimator 

engineer, experienced industrial power plant 
and substation construction and design, and 
industrial plant maintenance, desires position. 





Will travel. PW-315, Electrical Contracting, 
330 W. 42nd St., New York 18, N : 

( POSITION VACAND 
ELECTRICAL ENGINEER 


Real Colaba tf in electrical equipment design 
and research. nm wanted probably is now design 
department assistant, experienced in welding ma- 
chine or transformer manufacture, and design of 
small electrical equipment. Work {s on high prior- 
ity, essential products with Doge | to head 
research and design department of small, soundly 
expanding Sere & ation—Philadelphia. Age 
30-40. Starting sa my eat to $6,000. 

Write P-316, Electrical Contracting 
330 W. 42nd St., New York 18, N. Y. 











WANTED 


ELECTRICAL ESTIMATO 


PERMANENT POSITION OPEN IN 
LARGE INDUSTRIAL CONCERN. Ex- 
cellent opportunity for the right man 
having substantial electrical construc- 
tion and estimating experience on in- 
dustrial work. Technical background 
necessary. State details of education, 
experience and salary required. Loca- 
tion, Michigan. 
P-314, Electrical Contracting 

General Motors Bldg., Detroit 2, Mich. 














New “‘SEARCHLIGHT’’ Advertisements 


received by March 2! appear in the April 
issue, subject to space limitations. 

Address copy fo the 
Departmental Staff 
ELECTRICAL CONTRACTING 
330 West 42nd St., New York 18, N. Y. 

















#s . 
eyEcTRICE 
'EL 63 CURLEW ST. P.O. BOX 51 
ROCHESTER 1, NEW YORK 


+ 


NEW AND REBUILT 


( siiiPMEN? (0. 




















(POSITION VACANT) 


Large manufacturer of roughing-in ma- 
terials desires services of 


EXPERIENCED MAN 
for FIELD WORK 


in cooperation with established agen- 
cies. Manufacturer does substantial na- 
tional business. This man must have 
knowledge of these products and a 
broad acquaintance among. whole- 
salers. In making application give 
complete summary of experience and 
educational qualifications, together with 
statement as to expected compensation. 


P-317, Electrical Contracting 
520 N. Michigan Ave., Chicago. 11, Ill. 
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Camas. 0D OPE: SOON. SND. SO, co sire dFevsdserccesss 20 Youngstown Sheet & Tube Co...+++* 
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' | Wee THE TIME 


TO MODERNIZE ELECTRICAL 
DISTRIBUTION SYSTEMS 


® In the face of today’s manpower shortage, peak 
@ ¢lliciency of electrical distribution systems is vital. 


@ It will be equally important in the highly com- 


| Petitive and narrow-margin years ahead. 

Busways and Winreways"’ illustrates and gives 
Complete data on Square D’s complete line of 
distribution duct. Send for your free copy—and 
ifyou have a specific problem in electrical control 
and distribution, your nearest Square D Field Engi- 
| Mer will be glad to give you sound counsel. 


ELECTRICAL EQUIPMENT 


SQUARE 


MILWAUKEE 


DETROIT 


og CtiON we yo 0030 
ie 


31, Pes 
Ot Cateles Jonvor¥: dite 


Replocind 
4939 ond 76° 


MAIL THE COUPON FOR YOUR FREE 
COPY OF “Busways and Wireways” 


SQUARE D COMPANY EC-5 
6060 Rivard Street, Detroit 11, Michigan 


Please send my copy of “Budways and Wireways” 


KOLLSMAN AIRCRAFT INSTRUMENTS 


T) COMPANY 


LOS ANGELES 
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This small diameter wire for use in wet locations is easy to install and can — 
be depended upon to give good service. It is insulated with a thermo-plastic | 
compound with low moisture absorption. It is approved by the Underwriters’ ” 
as listed in the 1940 N.E.C., in sizes 14 to 4/0 inclusive for use in raceways in © 

Type onw vag wet locations, viz: 
SN completes Filame- 1. Underground 
no! Building Wire line e2. In concrete slabs or masonry in direct contact with the earth 
3. In wet locations q 
4. Where the condensation and accumulation of moisture within the 
raceway is likely to occur. ; 

Flamenol Building Wires, Type SNW and Type SN provide a complete line © 
of thermo-plastic insulated wire for entire wiring systems. Use Type SNW 
Flamenol Wire for wet locations and Type SN Flamenol Wire for dry locations, 
Their thermo-plastic insulation has long life, is high in dielectric and mechanical” 
strength and is resistant to oils, acids and alkalies. The small diameters of | 
both wires enable more conductors to be used in conduits or ducts. ; 
*Reg. U.S. Pat. Off. 


G-E BUILDING WIRES, TYPES R AND RH FOR FURTHER INFORMATION on Flamenol Build: 


ing Wire, Type SNW or Type SN, or on Code grade of - 

Sawneenaccenssaeunenanne ; . Heat Resistant grade building wires or on conduits or wiring | 

AL ELECTRIC* 9212 R°GO0'¥ CODE GRADE 68 devices, see the nearest G-E Merchandise Distributor of 
write to Section CDW541-8, Appliance and Merchandise” 

Department, General Electric Co., Bridgeport, Conn. By 





ELECTRIC 12 RH 600 ¥ HEAT RESISTANT G29 
G-E CONDUITS AND WIRING DEVICES 


- Hea General Electric also offers for your wiring needs: G-E White hot-dippe! 
G-E Type R, Code grade end Type RH, mn galvanized conduit and G-E black enamelled conduit, EMT, flexible metal 


Resistant . grade building wires =e also available. conduit and hundreds of switches, lampholders, outlets, fuses, etc. 
These building wires are insulated with synthetic 
rubber. They are carefully made and will give good 


service. 





BUY WAR BONDS 


Hear the General Electric radio programs: “The G-E 
All-girl Orchestra” Sunday 10 PiM. EWT, NBC. “The 
World Today” news, every weekday 6:45 P.M. EWT, CBS. 





